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PREFACE  TO  THE  SECOND  EDITION 


In  placing  the  second  edition  of  his  work  on  Diseases  of  the 
Stomach  and  Intestines  before  the  medical  profession  the  author 
has  endeavored,  as  far  as  possible,  to  avail  himself  of  the  criticisms 
of  his  former  book  and  to  correct  those  errors  which  were  called  to 
his  attention.  There  are  several  new  subjects  which  have  been  in- 
troduced, notably  chapters  on  Colon  Bacillus  Infection  and  on  Dis- 
eases of  the  Pancreas.  The  section  on  Duodenal  Ulcer  has  been 
rewritten.  It  has  been  the  writer's  endeavor  to  furnish  the  general 
practitioner  with  a  working  knoweldge  of  the  subject,  and  to  select 
for  him  from  the  great  accumulation  of  material  the  most  practical 
methods. 

Many  physicians  have  neither  the  time  nor  the  opportunity  to 
devote  to  a  clinical  course  on  these  subjects,  and  next  in  value  to 
this  for  the  purpose  of  instruction  is  the  employment  of  photography 
to  demonstrate  the  methods  of  diagnosis  and  of  treatment.  Of  this 
I  have  endeavored  to  take  advantage.  Many  of  the  illustrations 
are  from  photographs  of  patients  at  the  Manhattan  State  Hospital, 
taken  by  Mr.  Hill,  the  official  photographer,  for  whose  services  I  am 
indebteTl  to  the  courtesy  of  Dr.  Wm.  Mabon,  the  medical  superin- 
tendent. Some  of  the  illustrations  have  been  made  by  my  artist, 
Mr.  Thomas  Nast,  Jr.,  from  models. 

As  visceral  displacements  have  assumed  an  important  position, 
their  symptoms,  diagnosis,  and  treatment,  notably  by  mechanical 
methods,  are  specially  described.  It  has  been  my  endeavor  to 
clearly  set  forth  the  indications  for  surgical  procedure,  and  to 
demonstrate  particularly  the  futifity  of  medical  treatment  in  surgi- 
cal conditions,  such  as  in  benign  stenosis  of  the  pylorus,  and  the 
necessity  of  early  exploration  for  the  purpose  of  diagnosis  in  sus- 
pected carcinoma  of  the  stomach.  These  merely  serve  as  illus- 
trations. 
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DISEASES 
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STOMACH,  INTESTINES,  AND  PANCREAS 

PART  I 

CHAPTER   I 
ANATOMY  OF  THE  STOMACH  AND  INTESTINES 

ANATOMY  OF  THE  STOMACH 

A  BRIEF  description  will  be  given  of  the  anatomy  of  the  stomach, 
but  for  a  complete  exposition  of  the  subject  the  reader  is  referred 
to  any  standard  anatomy. 

The  stomach  lies  in  the  epigastric  and  left  hypochondriac  regions, 
about  five-sixths  of  it  to  the  left  of  the  median  line.  The  larger  end, 
the  fundus,  fits  into  the  concave  left  vault  of  the  diaphragm.  Modern 
investigation  by  means  of  the  rr-rays  has  demonstrated  that  the 
stomach  does  not  lie  transversely  across  the  abdomen,  as  was  formerly 
described.  The  fundus  is  nearly  vertical,  and  the  pyloric  portion 
nearly  transverse — this  is,  of  course,  with  the  patient  in  the  standing 
posture.  The  position  may  be  described  as  J  shaped,  that  is.  a  re- 
versed L  (Fig.  I).     It  may  be  well  compared  to  a  gourd. 

The  cardiac  orifice  (C),  the  junction  of  the  esophagus  and  stomach 
(the  esophageal  orifice),  is  fixed  and  lies  behind  or  a  litde  to  the  left 
of  the  sternal  junction  of  the  left  seventh  cartilage  (seventh  rib),  or 
about  i^  inches  from  the  edge  of  the  sternum,  in  the  left  parasternal 
line,  on  a  level  with  the  spinous  process  of  the  ninth  dorsal  vertebra. 
The  cardia  is  situated  4^  inches  from  the  anterior  surface  of  the 
abdomen.  The  point  of  communication  with  the  small  intestine 
is  called  the  pylorus  (P),  and  shows  a  furrow  on  the  outer  surface  and 
within  a  protruding  fold  (the  valve  of  the  pylorus). 

The  pylorus  (P)  lies  between  the  right  sternal  and  parasternal 
lines,  slightly  below  the  tip  of  the  ensiform  process,  and  corresponds 
to  the  spinous  process  of  the  twelfth  dorsal  vertebra.  It  descends 
slightly  when  the  stomach  is  distended  and  moves  somewhat  to  the 
right.  A  line  (-+-),  drawn  in  the  axis  of  the  esophagus  through  the 
stomach  to  its  lower  border,  cuts  off  about  one-fourth  of  the  organ 
to  the  left.     This  portion  is  called  the  greater  cul-de-sac  or  fundus  (F) . 

The  fundus  (F)  rises  as  high  as  the  lower  border  of  the  left  fifth 
2  17 


LFig.  I. 


-The  stomach:  C,  Cardia;  F,  fundus;  P,  pylorui^;  L,  lesser  curvature; 
Gt  greater  curvature  (modified  from  W.  J.  Mayoj, 


The  greater  cun''ature  (G)  forms  the  fundus  and  lower  border  of 
the  stomach  and  extends  to  the  lower  border  of  the  pylorus.  The 
lower  border,  when  the  organ  is  distended,  lies  about  two  to  three 
fingers'  breadth  {j\  to  2]  inches)  above  the  umbilicus. 

The  volume  of  the  stomach  varies  according  to  its  contents. 
Deliio  has  shown  that  the  healthy  stomach  when  empty  is  contracted 
and  hidden  away  in  the  left  cavity  of  the  chaphragm,  and  it  is  the 
colon  that  we  then  demonstrate  by  percussion. 
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The  pancreas  and  splenic  vessels  lie  behind  the  stomach.  The 
anterior  surface  is  overlapped  above  by  the  liver,  the  left  lung,  and 
the  seventh,  eighth,  and  ninth  ribs.  Below  it  is  in  relation  with  the 
abdominal  wall. 

The  pyloric  end,  the  lesser  curvature,  and  the  cardia  lie  behind 
and  beneath  the  quadrate  and  left  lobes  of  the  liver. 

Traube's  space  is  the  area  in  which  the  stomach  lies  in  direct 
contact  with  the  ribs,  and  is  bounded  above  by  the  liver  and  left 
lung,  externally  by  the  spleen,  and  the  inner  border  is  formed  by 
the  free  costal  margin.  Both  here  and  in  the  epigastric  region  pure 
gastric  tympany  can  be  elicited. 

When  the  stomach  is  distended,  the  lesser  curvature  is  directed 
obliquely  backward  toward  the  spine,  the  posterior  wall  looking 
somewhat  downward  and  the  an- 
terior wall  slightly  upward.  The 
transverse  colon,  if  distended,  may 
overlap  the  greater  curvature,  and 
the  latter  tends  to  fall  away  from 
the  abdominal  wall  when  the  pa- 
tient is  in  the  dorsal  position. 
The  transverse  colon  lies  ordi- 
narily below  the  greater  curva- 
tiu-e.  With  moderate  distention, 
the  average  length  from  fundus 
to  pylorus  is  10  to  12  inches; 
from  the  lesser  to  greater  curva- 
ture, 4  to  5  inches;  from  the  an- 
terior to  the  posterior  wall,  about 
3  to  3^  inches. 

The  average  capacity  is  vari- 
able. It  may  contain  even  as 
much  as  2  quarts.  A  plane  drawn 
transversely  through  the  base  of 
the  lesser  curvature  will  lie  paral- 
lel with  the  plane  of  the  dia- 
phragm. 

The  lesser  omentum  extends 
from  the  lesser  curvature  to  the 
liver  above,  and  the  great  omen- 
tum   is    suspended    from    the    greater  curvature,    protecting    the 
viscera. 

The  blood-vessels  enter  the  upper  and  lower  borders,  and  thus 
divide  the  surface  into  two  equal  parts.  They  mark  the  greater  and 
lesser  curvatures. 

Structure  of  the  Stomach. — The  stomach  consists  of  four  coats: 
serous  or  peritoneal,  muscular,  submucous  or  areolar,  and  mucous. 
The  peritoneal  coat  forms  a   thin,  transparent,  elastic   membrane. 


Fig.  2. — Vertical  section  of  the 
stomach:  i,  Mucosa;  2,  submucosa; 
3,  4,  muscularis;  5,  serosa. 
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and  closely  covers  the  organ,  except  along  the  curvatures,  where  it  is 
more  loosely  attached  for  the  passage  of  the  blood-vessels. 

The  muscular  coat  consists  of  three  sets  of  fibers  (Fig.  2),  dis- 
posed in  layers — the  outer  or  longitudinal,  middle  or  circular,  and 
inner  or  oblique.  The  last  is  a  continuation  of  the  circular  fibers 
of  the  esophagus,  and  the  fibers  descend  obliquely  from  the  cardia 
upon  the  anterior  and  posterior  surface,  and,  spreading  out  like  a 
fan,  terminate  at  the  greater  curvature. 

The  submucous  coat  consists  of  areolar  tissue,  connecting  the 
mucous  and  muscular  coats.     The  blood-vessels  subdivide  therein. 

The  mucous  membrane  is  soft,  smooth,  somewhat  pulpy,  and 
of  pink  color,  thickest  in  the  pyloric  region  and  thinnest  at  the 
fundus.  It  constitutes  the  glandular  layer  of  the  organ.  It  is 
covered  by  columnar  epithelial  cells,  which  extend  for  a  variable 
distance  into  the  mouths  of  the  glands.  There  are  about  five  million 
glands  in  the  stomach,  tubular  in  form,  and  perpendicular  to  the 
stuiace.  They  are  surrounded  by  fibrous  tissue  and  lymphoid  cells 
and  by  a  thin  muscle  layer  (muscularis  mucosae). 

The  glands  are  composed  of  a  mouth,  neck,  body,  and  base,  and 
several  tubules,  from  two  to  even  four  or  five,  may  end  in  one  mouth. 
On  microscopic  examination,  the  dots  appearing  on  the  surface  of 
the  mucosa  are  the  openings  of  the  glands.  There  are  three  varieties 
of  glands  in  the  stomach : 

Cardiac  or  fundus  glands;  pyloric  glands;  mucous  glands. 

Cardiac  or  fundus  glands  are  the  most  numerous.  They  fill  the 
greater  part  of  the  stomach,  and  are  characterized  by  the  shortness 
of  their  mouths  and  the  length  of  the  glands.  They  contain  two 
varieties  of  cells.  Cells  bordering  on  the  lumen  of  the  tube,  which 
are  small,  granular,  and  polyhedral  or  columnar,  the  chief  or  principal 
cells,  and  which  stain  only  to  a  slight  extent  with  anilin  dyes.  The 
other  cells,  parietal  or  oxyntic,  lie  between  the  principal  cells  and 
the  membrana  propria  (Fig.  3).  They  are  most  numerous  in  the 
necks  of  the  glands,  larger  than  the  chief  cells,  are  oval  or  angular, 
and  finely  granular  in  structure.  They  have  strong  affinity  for 
anilin  dyes. 

Pyloric  Glands. — These  are  characterized  by  the  greater  length 
of  their  mouths,  which  are  lined  by  cylindric  epithelium.  They  are 
found  only  in  the  region  of  the  pylorus.  The  body  or  secretory 
portion  of  the  gland  is  represented  by  a  single  layer  of  short  and 
finely  granular  columnar  cells,  resembling  the  chief  cells  of  the  fundus 
glands.  There  are  also  a  few  isolated  cells  (Nussbaum)  which 
resemble,  in  structure  and  in  their  behavior  to  anilin  dyes,  the  parietal 
cells  of  the  fundus  glands  (Fig.  4). 

Besides  these  specific  glands,  a  number  of  mucous  glands  are 
found  near  the  pylorus. 

The  hydrochloric  acid  is  secreted  by  the  parietal  cells:  pepsin 
and  the  milk-curdling  ferment  by  the  principal  cells  of  the  fundus 
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and  pyloric  glands.  Some  consider  the  mucus  to  be  also  a  product 
of  the  cylindric  goblet-cells  lining  the  stomach  and  the  wider  portions 
of  the  glandular  ducts.  The  ferments  do  not  exist  as  such  in  the 
cells,  but  as  zymogens,  which  are  transformed  into  ferments  through 
the  activity  of  the  free  hydrochloric  acid. 

Blood-vessels,  Lymphatics,  and  Nerves  of  the  Stomach, — The 
arteries  of  the  stomach  are  derived  from  branches  of  the  celiac  axis, 
the  gastric  and  pyloric  branch  of  the  hepatic  artery  supplying  the 
upper  curvature,  and  forming  the  superior  ventricular  arch,  and  the 
right  gastro-epiploic  from  the  hepatic,  and  the  left  gastro-epiploic 


Fig. 


3. — Cardiac    gland:    a.    Parietal 
cells;  6,  principal  cells. 


Fig.   4. 


-Pyloric  gland:  a.   Mouth;  b, 
neck ;  r,  fundus. 


and  vasa  brevia  from  the  splenic,  forming  the  inferior  ventricular 
arch. 

They  reach  the  stomach  between  the  folds  of  peritoneum  and 
ramify  between  the  muscular  coats,  giving  off  a  number  of  capillaries 
and  dividing  into  small  vessels  in  the  submucosa,  and  finally  enter 
the  mucous  membrane  and  pass  between  the  tubuli,  where  they 
form  a  plexus  of  fine  capillaries  both  on  the  walls  of  the  tubules  and 
around  the  mouths  of  the  glands. 

The   veins  arise  from   this  capillary   network   and   pass   nearly 
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straight  through  the  mocous  membrane  between  the  glands.  They 
pierce  the  muscularis  mucosae  and  form  a  plexus  in  the  submucosa, 
and  fioally  forrn  the  coronary  and  pyloric  veins  emptying  into  the 
portal  v^ein,  the  right  gastro-epiploic  vein  emptying  into  the  superior 
mesenteric  vein,  and  the  left  gastro-epiploic  vein  emptying  into  the 
splenic  vein* 

The  lymphatics  extend  directly  to  the  surface  of  the  mucosa. 
They  form  a  dense  network  of  lacunar  spaces  between  and  among 
the  gland  tnbyli.  which  they  inclose,  as  well  as  the  blood-vessels, 
with  sinus-like  dilatations.  The  lymph  is  collected  near  the  surface 
of  the  mucous  membrane  into  vessels  which  form  loops  and  possess 
dilated  extremities.  They  are  less  superficial  than  the  capillaries, 
though  the  lacunar  spaces  extend  as  far  as  the  basement  membrane 
of  the  surface.  The  l\^raphatic  glands  extend  along  the  ksscr  airoa- 
ture  of  the  cardia,  while  they  are  present  on  the  greater  curvature 
from  the  pylorus  to  only  about  one-fourth  to  one-third  of  the  distance. 
This  fact  is  of  important  consideration  in  gastrectomy  for  carcinoma, 
as  the  lesser  curvature  must,  therefore,  be  entirely  removed. 

Nerves. — The  left  vagus  supplies  the  anterior  surface  of  the 
stomach.  The  right  vagus  supplies  the  posterior  surface  with  only 
one- third  of  its  fibers,  the  remainder  passing  to  the  other  viscera. 

Branches  of  the  sympathetic  ner\'es  pass  from  the  celiac  plexus 
and  anastomose  with  the  vagi.  These  ner\'es,  with  numerous  ganglia, 
form  a  network  in  the  submucosa. 

ANATOMY  OF   THE   INTESTINES 

The  intestinal  canal  is  divided  into  two  parts:  the  small  intestine 
and  the  large  intestine;  the  former  about  7.6  meters  (25  feet)  long, 
and  the  latter  1.5  to  1.8  meters  (5  to  6  feet)  long. 

The  small  intestine  is  subdivided  into  three  portions, — ^the  duo- 
denum^  jejunum,  and  ileum, — and  lies,  excepting  the  duodenum,  to 
the  inner  side  of  the  large  intestine,  and  is  connected  to  the  posterior 
abdominal  wall  by  the  mesentery,  which  last  incloses  the  jejunum 
and  ileum  throughout. 

The  Duodenum, — The  duodenum,  which  is  about  10  to  12  inches 
(25.5-30.5  cm.)  long,  is  not  suspended  by  the  mesentery ^  and  is  tlie 
most  fixed  and  widest  part  of  the  small  intestine,  having  a  diameter 
of  li  to  2  inches  (3.8 1-5.08  cm.).  It  is  curved  like  a  horseshoe, 
surrounds  the  pancreas,  and  is  divided  into  four  parts  (Fig.  5). 

The  superior  horizontal  part  of  the  duodenum  is  about  2  inches 
(5.08  cm.)  long,  Ijegins  at  the  pylorus  at  the  level  of  the  first  lumbar 
vertebra,  and  passes  slightly  upward  and  to  the  right  of  the  gall* 
bladder.  It  is  the  most  movable  portion,  is  surrounded  by  the 
peritoneum,  and  suspended  chiefly  by  ligaments  from  the  hilus  of 
the  liver  and  neck  of  the  gall-bladder.  The  quadrate  lobe  and  neck 
of  the  gall-bladder  lie  above  it;  Ix^low  it  is  the  pancreas,  and  behind 
it  the  common  bile-duct  and  hepatic  vessels. 
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The  descending  portion  of  the  duodenum,  about  3  inches  (7.5  cm.) 
long»  commences  at  the  neck  of  the  gall-bladder  and  runs  vertically 
to  the  third  or  fourth  lumbar  vertebra  on  the  right  side,  and  touches 
the  right  kidney.  The  transverse  colon  passes  in  front  of  it;  on  the 
left  side  is  the  pancreas^  and  the  common  bile-duct  lies  a  little  poste- 
rior. At  its  inner  and  back  part,  about  4  inches  from  the  pylorus,  the 
common  bile-duct  and  pancreatic  duct  enter  it  and  form  the  diverticu* 
lum  or  ampulla  of  Vater,  and  the  duct  of  Santorini  enters  it  a  short 
distance  above. 


4- 


4^ 


^*8'  5. — Stomach  and  duodenum,  liver  and   iiUrstines  removed,  and  showing 
anatomic  relations  of  the  duodenum  (after  Testut). 


The  third  or  transverse  portion  of  the  duodcntmi,  about  5  inches 
(12.5  cm.)  long,  extends  from  the  right  side  of  the  body  of  the  third 
or  fotn-th  lumbar  vertebra  across  the  spine,  and  slightly  ascends  to 
the  left  side  of  the  spine.  The  superior  mesenteric  vessels  cross  it, 
as  does  the  mesentery.  The  lower  layer  of  transverse  mesocolon 
lies  in  front.  The  pancreas  and  superior  mesenteric  arterx'  lie  above, 
and  the  aorta,  vena  cava,  and  crura  of  the  diaphragm  behind  it. 
It  is  the  most  fixed  portion  of  the  duodenum. 

The  fourth  or  ascending  portion  of  the  duodenum,  about  1  to  2 
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inches  (2,54-5.08  cm.)  long,  ascends  vertically  along  the  left  side  of 
the  spine,  from  the  third  or  fourth  lumbar  vertebra  to  the  side  of  the 
second  or  first  lumbar  vertebra.  It  is  firmly  fixed  by  the  suspensory 
muscle  of  the  duodenum  (muscle  of  Treitz),  which  descends  from 
the  left  crxts  of  the  diaphragm.  Anteriorly  are  the  transverse  colon 
and  transverse  mesocolon  (lower  layer).  It  terminates  in  the  jejunum 
(usually  opposite  the  second  lumbar  vertebra)  and  forms  the  duodeno- 
jejunal flexure. 

Jejunum  and  Ileum. — They  form  the  continuation  of  the  duo- 
denum. It  is  hard  to  determine  where  the  one  ends  and  the  other 
begins.  The  jejunum  occypies  the  upper  two- fifths  of  the  remain- 
ing small  intestines,  or  about  9  feet  7  inches  (2.9  meters):  the  ileum, 
the  lower  three-fifths,  or  about  14  feet  5  inches  (4.3  meters),  and 
ends  at  the  ileocecal  jimction.  Their  position  is  not  fixed,  but 
the  jejonom  is  more  apt  to  occupy  the  left  side  of  the  abdominal 
cavity,  with  the  loops  more  transverse;  while  the  ileum  is  usually 
found  on  the  right  side  and  in  the  pelvis,  with  the  loops  more  vertical. 

The  coils  of  the  jejunum  and  ileum  are  very  movable  and  are 
completely  invested  by  peritoneum.  They  are  supported  and 
attached  to  the  posterior  parietes  by  the  mesentery,  which  is  attached 
above  to  the  left  of  the  vertebrae  on  a  level  with  the  lower  border  of 
the  pancreas.  The  mesentery  runs  downward  and  to  the  right  and 
presents  the  form  of  a  fan,  the  intestines  hanging  on  it  in  the  form 
of  coils. 

The  diameter  of  the  jejunum  is  about  li  inches  (3.81  cm.),  and 
this  gradually  diminishes  in  size  to  tlie  ileum;  and  in  this,  in  turn, 
the  diameter  decreases  until  its  entrance  into  the  large  intestine. 
The  ileum  passes  nearly  perpendicularly  into  the  ascending  colon, 
its  mucosa  forming  a  double  valve  (valvula  Bauhini). 

The  jejunum  and  ileum  are  the  most  movable  parts  of  the  intes- 
tinal tract.  They  are  often  met  with  in  hernias,  and  if  pregnancy, 
a  tumor,  or  ascites  are  present,  the  intestines  move  up  and  escape 
compression. 

Occasionally  Meckel's  diverticulum  (the  remains  of  the  vitelline 
duct),  a  process  2  or  3  inches  long,  is  given  ofT  from  the  ileum,  on  an 
average  of  1  to  2  feet  above  the  ileocecal  junction.  It  is  of  impor* 
tance  in  reference  to  intestinal  obstruction. 

Arterial  Supply  of  SmaU  Intestine. — The  duodenum  is  supplied 
by  the  pyloric  branch  of  the  hepatic,  by  the  superior  pancreatico- 
duodenal branch  of  the  gastrcxluodenal  branch  of  the  hepatic,  and 
by  the  inferior  pancreaticoduodenal  branch  of  the  superior  mesenteric, 
and  the  jejunum  and  ileum  by  the  superior  mesenteric  artery.  They 
branch  into  small  vessels  which  run  through  the  intestinal  wall,  ramify 
in  the  submucosa,  and  form  the  capillary  system  of  the  \411i  and  glands. 

Veins*— The  venous  blood  flows  partly  into  the  superior  gastric 
vein  and  partly  into  the  superior  mesenteric  vein,  and  empties  into 
the  vena  porta. 
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Ljnnphatics. — The  lymphatics  are  divided  into  those  of  the 
mucous  membrane  and  musctilar  coat,  and  form  plexuses.  They 
run  between  the  folds  of  the  mesentery  and  end  in  the  mesenteric 
lacteals,  and  so  on  into  the  intestinal  lymphatic  trunk  and  thoracic 
duct.     They  are  provided  with  valves  to  prevent  a  backward  flow. 

Nerves. — The  duodenum  is  supplied  by  the  hepatic  plexus,  a 
branch  of  the  celiac  plexus,  with  branches  of  the  right  vagus. 

The  superior  mesenteric  plexus,  formed  by  nerves  from  the 
celiac  plexus,  the  semilunar  ganglia,  and  right  vagus,  supply  the 
jejunum  and  ileum. 

The  nerves  enter  the  intestinal  wall  with  the  blood-vessels  and 
form  a  subserous  net.  They  then  penetrate  the  longitudinal  muscu- 
lar fibers  and  form  between  these  and  the  circular  muscular  fibers 
ramifications  consisting  of  numerous  groups  of  multipolar  cells 
(Auerbach*s  plexus),  from  which  fine  branches  supply  the  muscular 
tissue.  Other  branches  penetrate  the  circular  muscular  layer  to  the 
submucosa,  where  they  form  the  submucous  nerve  plexus  (Meissner's 
plexus),  and  branches  supply  the  muscularis  mucosae,  the  muscles 
of  the  villi,  and  end  in  the  mucosa. 

Structure  of  the  Small  Intestine. — The  small  intestine  is  com- 
posed of  four  coats:  serous  or  peritoneal,  muscular,  submucous, 
and  mucous  (Fig.  6). 
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Fig.  6. — Longitudinal  cross-section  through  the  wall  of  the  small  intestine: 
I,  Mucous  layer;  2,  muscularis  mucosae;  3,  submucous  layer;  4,  muscular  layer; 
5,  subserosa;  6,  serous  layer;  7,  intestinal  villi;  8,  intestinal  glands  (Lieber- 
kiihnj;  9,  blood-vessels;  10,  solitary  lymph  nodule;  11,  center  of  same. 


The  serous  coat  is  formed  by  the  visceral  layer  of  the  peritoneum. 
The  muscular  coat  consists  of  an  internal  circular  layer  and  an 
external  longitudinal  layer,  the  former  being  considerably  the  thicker. 

They  consist  of  bundles  of  unstriped  muscular  tissue  supported 
by  connective-tissue  fibers.  The  submucosa  consists  of  connective 
tissue  in  which  blood-vessels,  lymphatics,  and  nerves  ramify. 

The  mucous  membrane  comprises  a  thin  muscular  layer  (muscu- 
laris mucosae),  containing  circular  and  longitudinal  fibers  and  the 
tunica  propria  of  the  mucous  membrane,  which  is  made  up  principally 
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of  reticular  connective  tissue,  with  leukocytes,  glands,  villi,  and  an 
epithelial  covering. 

mitscttlttf  eoai 


subserous 
adipose  tisstik 


mesentery  x 


Fig.  r 


dradar  foid^ 
(^  mtr%tinai  viUi} 

-A  portion  of  the  jejunmn  showing  the  circular  folds  or  vah*ulae  con- 
niventes  of  Kerkring  (Sobotta). 


The  mucosa  is  of  a  grayish-red  color,  appears  velvety,  and  forms 
crescentic  folds,  set  transversely  to  the  long  axis  of  the  intestine 

(valvulae  conniventes  of  Kerkring, 
Fig.  7),  Each  valve  extends  from 
one-half  to  two-thirds  of  the  circum- 
ference of  the  gut,  and  they  may  be 
2  inches  long  and  §  inch  wide.  They 
t)egin  a  short  distance  below  the  py- 
lorys,  at  die  middle  of  the  jejunum 
commence  to  dirainisli  in  size,  and 
gradually  disappear  at  the  lower  part 
ijf  the  ileum.  They  serve  to  increase 
the  absorptive  surface  of  the  mucous 
niL-inbrane. 

Microscopic  Anatomy  of  the 
Small  Intestine.^The  inner  sur- 
face  of  the  small  intestine  is  com- 
posed of  \^illi  and  glands,  the  sur- 
face being  covered  by  a  layer  of  columnar  epithelial  cells,  with  striated 
borders  and  some  goblet-cells. 


¥\g.  ^,  —  AiucoiiH  nifinhranc  of 
ileum;  a.  Intestinal  glands  (Ue- 
berkiihn);  h,  intestinal  villi;  c, 
solilar>'  lymph-nodule  (follicle). 
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The  villi  are  formed  chiefly  by  elevations  of  the  tunica  propria  of 
the  mucous  membrane.  They  are  from  0.5  to  0.7  mm.  in  height 
and  about  0*1  to  0.2  mm,  in  width,  and  number  about  ten  milhons 
(Fig  8). 

Bach  \'illus  has  a  central  space  for  chyle,  which  cavity  is  covered 
^-ith  endothelial  cells  and  connects  with  the  l>Tnphatics  of  the  mucosa. 
The  villus  has  blood-vessels  and  muscular  fibers  which  are  derived 
from  the  muscularis  miicoste.  It  expands  when  filling  up  with  blood, 
and  when  the  muscle  contracts  it  shrinks. 

The  \'illi  thus  have  an  action  of  suction  and  pumping^  and  also 
form  the  chief  organs  for  absorption  in  the  smal!  intestine.  Around 
the  villi  are  numerous  glands;  the  tubular  glands  of  Lieberkiihn  and 


Fig.   9. — Lon^-^iliiflinal   l  ii   wall   of  riiirulcniiirt:    r,  Mucous 

layer;  2,  xnu*>cutans  mucosit,  j,  sut/mucous  iayer;  4,  circular  muscular  layer; 
5.  longitudinal  muscular  layer;  6,  intestinal  villi;  7,  intestinal  glands  (Lieber- 
Idilm};  8,  Bnmner  5  duodenal  glands;  9,  serous  layer. 


the  acinous  glands  of  Brunner,  The  latter  are  confined  to  the 
duodenum. 

The  glands  of  Lieberkuhn  resemble  in  structure  the  tubular 
glands  of  the  stomachy  and  cover  almost  the  entire  surface  of  the 
small  and  large  intestine.  Each  tubule  is  from  0.3  to  0.4  mm.  long, 
and  opens  without  ramifications.  They  form  the  chief  organ  of 
intestinal  secretion  and  number  over  forty  millions. 

Brunner's  glands  are  fonnd  only  in  the  duodenum  and  are  most 
abundant  at  its  commencement,  diminishing  in  number  lower  down. 
They  he  beneath  the  mucosa,  beiii^  embedded  in  the  submucosa* 
They  resemble  the  pyloric  glands  of  the  stomach,  but  are  more 
branched  and  convoluted,  and  their  ducts  are  longer.  They  are 
lined  with  oolumnar  epithelitim.  The  duct  of  the  gland  passes 
through  the  muscularis  mucosae  and  opens  on  the  stu-face  of  the 
mucosa  (Fig.  9). 

Solitary  follicles  (or  glands)  are  scattered  throughout  the  mucous 
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membraoe  of  the  small  intestine  and  are  most  numerous  in  the  lower 
ileum*     They  have  a  diameter  of  2  to  6  mm.  (Fig.  10), 


mtuntery  x 


i  '  lirtmiar  fatfts 

solitary  (ymphaU'c  nodules 

Fig.  10* — ^A  portion  of  the  ileum  showing  solitary  hinphatic  nodes  (Sobotta). 


itggrfgaieit  t/ntphatiC  fwduki      mesentery  x 
(Prytfs  pateh} 

Pig.  II, — A  portion  of  the  ileum,  cut  open  along  tlie  line  of  attachment  of  the 
mesentery,  showing  Peyer's  patch  and  solitary  lymphatic  nodes  {a}  (Sobotta). 


The  follicles  consist  of  a  dense  retiform  tissue  packed  with  lymph- 
corpuscles  and  permeated  by  capillaries.     They  have  no  ducts.  The 
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Spaces  in  this  tissue  are  continuous  with  lymph-spaces  at  the  base 
of  the  gland  and  the  base  of  the  follicle  is  in  the  submucous  tissue. 
The  gland  enters  the  mucous  membrane,  causing  a  slight  projection 
of  its  epithelial  layer.  Lymph-cells  develop  in  these  follicles.  There 
are  no  villi  on  their  surface. 

These  follicles  are  scattered  singly  through  the  intestine  as 
solitary  glands,  or  collected  into  groups,  known  as  Peyer's  patches  or 
plaques,  or  as  the  agminate  glands.  These  last  may  be  from  i  to  3 
inches  long  and  i  inch  wide,  usually  oval,  with  the  long  axis  parallel 


Fig.  12. — Partial  section  of  colon:  i.  Free  tenia;  2,  tenia  mesocolica;  3,  appen- 
dices epiploicae;  4,  mucosa;  5,  semilunar  folds;  6,  mesocolon. 

with  that  of  the  intestine.  They  lie  generally  opposite  the  attach- 
ment of  the  mesentery,  are  twenty  to  thirty  in  number,  and  are  found 
chiefly  in  the  ileum,  though  a  few  are  present  in  the  jejunum  (Fig.  11). 

Anatomy  of  the  Large  Intestine. — The  large  intestine,  which 
is  about  5  to  6  feet  (1.5- 1.8  meters)  long,  extends  from  the  termina- 
tion of  the  ileum  to  the  anus,  and  is  divided  into  the  cecum  (or  caput 
coli),  the  colon,  and  the  rectum.  Its  caliber  is  largest  at  the  cecum, 
and  this  gradually  decreases  until  it  reaches  the  ampulla  of  the 
rectum,  when  it  again  increases  in  size. 

The  large  intestine,  excepting  the  rectum,  is  characterized  by 
three  longitudinal  unstriated  muscular  bands  or  teniae  (Fig.  12), 
with  sacculation  of  the  walls  between  these  bands  and  by  the  appen- 
dices epiploicae,  or  external  pouches  formed  by  the  peritoneal  covering 
and  containing  fat. 
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outer  half  of  Poupart's  ligament,  being  completely  covered  by 
peritoneum.  When  filled,  it  is  situated  close  to  the  abdominal  wall. 
The  vermiform  appendix,  a  small  blind  tube,  hollow  nearly  to  the 
tip,  is  g^ven  off  generally  from  the  posterior  and  inner  portion  of 
the  caput  coli,  about  |i  inch  (1,7  cm.)  below  the  ileocecal  valve. 
Its  average  length  is  jf  inches  (9.2  cm.).  It  may  be  much  shorter 
or  longer.  The  diameter  is  about  \  inch  (6  mm.)  at  the  base  and  i\ 
inch  (5  mm.)  at  its  apex.  It  may  be  slightly  larger  at  the  middle. 
It  is  usually  guarded  by  a  valve  (crescentic  fold)  where  it  enters  the 
cecum.  It  has  a  meso-appendix  (mesentery)  only  extending  about 
two-thirds  its  length.  The  position  of  the  appendix  is  not  fixed  and 
it  may  p<3int  in  various  directions.     The  colon  is  depicted  in  Fig,  2 1 . 

The  ascending  colon,  about  8  inches  (20  cm.)  in  length,  extends 
vertically  upward  from  the  cecum  to  the  inferior  surface  of  the  right 
lobe  of  the  liver  to  the  right  of  the  gall-bladder,  at  which  point  it 
bends  to  the  left  (hepatic  flexure).  It  passes  along  the  posterior 
abdominal  muscles  and  lower  part  of  the  right  kidney,  and  is  in 
relation  to  the  abdominal  wall  in  front.  It  is  bound  posteriorly  by 
connectiv^e  tissue  to  the  muscles,  and  is  only  covered  by  peritoneum, 
anteriorly  and  laterally. 

The  transverse  colon,  with  an  average  length  of  20  inches  (51  cm.), 
extends  from  the  hepatic  flexure  beneath  the  liver  transversely 
across  the  abdominal  wall,  with  a  slightly  downward  and  forward 
con\*exity  at  its  center,  to  the  spleen  in  the  left  hypochondrium 
(splenic  flexure).  It  has  a  long  mesentery,  transverse  mesocolon, 
connecting  it  with  the  posterior  abdominal  wall,  and  is  the  most 
moveable  part  of  the  large  intestine*  It  usually  corresponds  to  a  line 
separating  the  umbilical  and  epigastric  regions.  Formerly  it  was 
believed  that  the  normal  transverse  colon  lay  just  alxjve  the  umbilicus, 
but  it  has  been  demonstrated  by  the  r-rays  that  a  moderate  degree 
of  sagging  is  most  frequent  and  that  in  most  (^ses  it  lies  lielow  the 
umbilicus.  This  occurs  frequently  without  any  disturbances  and 
with  no  ptosis  of  the  stomach.  The  liver,  gall-bladder,  greater  cur- 
vature of  the  stomach,  and  lower  end  of  the  spleen  lie  above  it;  the 
small  intestine  lies  below;  the  descending  duodenum  and  small  in- 
testine behind;  the  great  omentum  and  abdominal  wall  in  front. 

At  the  splenic  flexure  below  the  lower  end  of  the  spleen,  the  colon 
turns  downward  (descending  colon).  This  is  about  8i  inches 
(21.5  cm  J  long,  and  extends  from  the  splenic  flexure  vertically 
through  the  left  hypochondriac  and  lumbar  regions  to  the  sigmoid 
flexure.  It  is  covered  anteriorly  and  laterally  by  the  peritoneura» 
and  passes  down  in  front  of  the  left  kidney  and  quadratus  lumborum 
and  iliac  muscles,  to  the  left  iliac  fossa  into  the  sigmoid  flexure, 

The  sigmoid  flexure  of  the  colon  (S.  romanum)  is  an  S-shaped 
curve,  about  13  inches  (31  cm.)  long,  beginning  at  the  iliac  crest  and 
ending  at  the  brim  of  the  true  pelvis  opposite  the  left  sacro-iliac 
articulation.     The  upper,  or  colic,  limb  tends  down,  inward,  and 
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forward  toward  Poupart*s  ligament,  while  the  lower,  or  rectal,  limb 
hangs  down  into  the  true  pel\Hs»  where  it  joins  the  rectum.  The 
sigmoid  flexure  has  a  complete  peritoneal  covering,  or  mesentery, 
is  very  movable,  and  is  the  narrowest  portion  of  the  large  intestine. 

The  rectum,  which  is  about  8  to  9  inches  (20-23  ci^v)  long,  passes 
from  the  left  sacro-iliac  junction  obliquely  to  the  middle  of  the 
sacrum  and  follows  it  down  to  the  bottom  of  the  pelvis  to  about 
I  inch  (2.5  cm.)  below  the  tip  of  the  coccyx,  where  it  passes  downward 
and  backward  to  end  in  the  anus.     It  is  divided  into  three  portions. 

Only  the  first  part,  $h  inches  (9  cm.),  of  the  rectum  is  completely 
invested  with  peritoneum  (mesorectum),  and  it  is  attached  to  the 
sacral  vertebrae.  The  second  part  is  partially  invested  with  peri- 
toneum (pouch  of  Douglas),  which  lies  anteriorly  and  ascends  over  the 
bladder  or  vagina.     The  third  part  has  no  peritoneal  investment. 

The  lower  half  of  the  rectum  passes  between  the  organs  occupying 
the  pelvic  floor  and  is  adherent  to  them  by  connective  tissue.  The 
rectum  is  surrounded  by  connective  tissue  below  the  pouch  of  Douglas. 
It  is  widest  at  the  point  opposite  the  prostate,  there  forming  the 
ampulla  of  the  rectum. 

The  outer  longitudinal  muscular  fibers  of  the  rectum  are  not 
arranged  in  teniae,  as  in  the  colon,  but  are  present  in  all  parts  of  its 
circumference.  The  inner  circular  layer  of  muscle- fibers  increases  in 
density  from  above  downward  and  forms  a  thick  ring  at  the  anal 
opening  (the  internal  sphincter)*  The  walls  of  the  rectum  are 
connected  at  the  anus  with  the  sphincter  ani  and  levator  ani  muscles, 
which  are  of  importance  in  defecation. 

Arterial  Supply  of  the  Cecum  and  Colon,— They  are  the  ileo- 
colic, colica  dextra,  and  colica  media  from  the  superior  mesenteric 
artery;  the  colica  sinistra  and  sigmoid  from  the  inferior  mesenteric 
arter\'. 

Veins  of  the  Cecum  and  Colon. — These  are  the  superior  and 
inferior  mesenteric,  enipt\-ing  into  the  portal  system. 

Lymphatics  of  the  Cecum  and  Colon.-^Those  of  the  sigmoid 
colon  empty  into  the  lumbar  glands;  those  of  the  rest  of  the  colon 
into  the  mesenteric  glands. 

Nerves  of  the  Cecum  and  Colon. — The  cecum,  ascending  colon, 
and  right  half  of  the  transverse  colon  are  supplied  by  the  superior 
mesenteric  plexus,  a  branch  of  the  celiac  plexus.  The  rest  of  the 
colon,  including  the  sigmoid  flexure,  is  supplied  by  the  inferior 
mesenteric  plexus,  a  branch  of  the  aortic  plexus. 

Arterial  Supply  of  the  Rectum. — They  are  the  superior  hemor- 
rhoidal (of  the  inferior  mesenteric):  the  middle  hemorrhoidal  (of  the 
internal  iliac):  the  inferior  hemorrhoidal  (of  the  internal  pudic); 
branches  from  the  sacromedia  (of  the  abdominal  aorta);  branches 
from  the  sciatic  (of  the  internal  iliac);  in  the  female,  branches  from 
the  vaginal. 

Veins  of  the  Rectum.^ — They  are  diiefly  from  the  superior  hem- 
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orrhoidal,  passing  to  the  inferior  mesenteric  and  to  the  portal  sys- 
tem; part  of  the  other  hemorrhoidal  veins  empty  into  the  internal 
iliac  veins,  and  so  enter  the  general  venous  system. 

Anastomosis  thus  occurs  in  the  rectum  between  the  portal  and 
the  general  venous  system,  and  there  is  a  communication  also  with 
the  other  abdominal  veins. 

Lymphatics  of  the  Rectum. — ^They  empty  into  the  sacral  and 
lumbar  glands  from  the  rectum;  from  the  anus,  into  the  inguinal 
glands. 

Nerves  of  the  Rectum. — ^The  cerebrospinal  nerves  come  from 
the  sacral  plexus;  the  sympathetic  nerves  from  the  inferior  mesen- 
teric and  superior  hypogastric  plexus. 

HISTOLOGY  OF  THE  LARGE  INTESTINE 

The  large  intestine  (colon),  like  the  small  intestine,  consists  of 
foiu"  coats:   serous,  muscular,  submucous,  and  mucous. 

The  longitudinal  muscular  fibers  of  the  large  intestine,  however, 
are  arranged  in  three  bands  (teniae)  running  along  the  wall,  as  al- 
ready described. 

The  serosa  and  submucosa  resemble  those  of  the  small  intestine 
in  structiu-e. 

The  mucosa  of  the  large  intestine  dififers  from  that  of  the  small 
intestine  in  that  the  villi  and  circular  folds  of  Kerkring  (valvulae 
conniventes)  are  absent.  The  glands  of  Lieberkuhn  are  somewhat 
longer  and  at  times  curved. 

The  mucous  membrane  of  the  rectum  is  thicker,  redder,  and  more 
generously  supplied  with  blood-vessels  than  that  of  the  colon. 

When  the  rectum  is  empty,  the  mucous  membrane  of  the  upper 
part  is  thrown  into  a  multitude  of  superficial  transverse  velvety 
folds.  From  two  to  seven  folds  (Houston's  valves)  are  made  more 
prominent  by  distention  (Gant). 

Just  above  the  anus  are  a  number  of  longitudinal  folds  (columns 
of  Morgagni),  extending  for  j  to  |  inch  (8.46-15.23  mm.). 

The  mucous  membrane  of  the  rectum  consists  of  columnar  epi- 
thelium, except  at  the  lowest  portion,  a  narrow  layer  of  stratified 
pavement-like    epithelium,    transitional    between    skin    and    rectal 
mucosa.     The  upper  part  of  the  rectum  resembles  the  colon. 
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PHYSIOLOGY  OF  DIGESTION 

The  stomach  and  intestines  form  an  important  part  of  the  diges- 
tive tract,  and  in  order  to  understand  their  functions  it  will  be  neces- 
sary to  review  briefly  the  process  of  digestion.  This  term  includes 
those  processes  which  convert  the  food  into  such  condition  that  it 
becomes  fit  to  enter  the  circulation  and  afford  nutrition  to  the  human 
organism.  These  changes  are  brought  about  by  means  of  certain 
ferments  contained  in  the  saliva,  gastric  juice,  bile,  pancreatic  juice 
and  intestinal  juice,  which  are  a  part  of  the  human  organism  at  birth. 

There  are  certain  fermentative  and  putrefactive  processes  which 
take  place  in  the  gastro- intestinal  canal,  the  result  of  bacterial  in- 
vasion, which  play  an  important  part  in  the  physiology  and  pathology 
of  this  tract. 

The  first  ferment  (ptyalin)  with  which  the  food  comes  in  contact 
by  the  act  of  chewing,  is  found  in  the  saliva.  The  latter  is  alkaline 
in  reaction,  of  low  specific  gravity  (1.002  to  1.0009),  ^^^  contains 
water,  ptyalin,  mucus,  epithelia,  albumin,  and  salts. 

The  ptyalin,  which  converts  starch  into  maltose,  or  sugar,  begins 
its  action  on  the  food  already  in  the  mouth,  but  the  principal  work 
is  dbne  during  the  first  period  of  digestion  within  the  stomach.  The 
food  passes  into  the  fundus  and  accumulates  there  to  form  a  mass,  and 
it  is  not  until  twenty  to  thirty  minutes  later  that  the  first  movements 
of  the  stomach  begin  to  appear.  Under  normal  conditions  during 
this  early  stage  of  gastric  digestion  the  free  hydrochloric  acid  is  be- 
coming combined  acid,  and  the  action  of  the  ptyahn  continues:  but 
if  the  free  hydrochloric  acid  be  excessively  secreted,  further  digestion 
of  the  starch  is  interfered  with;  this  physiologic  fact  has  a  bearing 
on  the  treatment  of  hy|Xfrchlorhydria.  We  must  remember  that 
thorough  mastication  of  the  food,  which  promotes  salivary  secretion, 
and  the  care  of  the  teeth  have  an  important  bearing  on  digestion.  It 
has  been  demonstrated  that  acid  fermentation  in  the  mouth  inter- 
feres with  the  action  of  the  saliva,  and  that  cleansing  the  mouths  of 
nursing  infants  wHll  diminish  fermentative  processes  in  the  gastro- 
intestinal tract, 

Herameter  has  apparently  recently  demonstrated  on  dogs  that 
the  salivary  glands  secrete  a  chemical  substance  (a  hormo}fe)  during 
mastication  which  passes  into  the  blood  and  starts  up  the  secretion  of 
the  gastric  juice.     After  extirpation  of  the  glands,  HCl  and  rennin 
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were  much  reduced.     Intravenous  injection  of  salivary  gland  ex- 
tracts partially  restored  gastric  secretion. 


THE  GASTRIC  JUICE 

Hydrochloric  acid  was  discovered  in  the  gastric  juice  by  Prout 
in  1824;  and  Beaumont,  in  1833,  by  his  experiments  on  St.  Martin 
with  his  gastric  llstula,  greatly  advanced  our  knowledge.  Schwam, 
in  1836,  discovered  the  pepsin  ferment;  and  Redder  and  Schmidt, 
in  1854,  showed  that  the  acid  of  the  gastric  juice  is  hydrochloric  acid. 

The  gastric  juice  is  a  clear,  colorless  fluid,  of  an  acid  reaction 
and  a  specific  gravity*  of  1,002  to  1.003.  ^t  contains  water,  salts, 
inorganic  matter,  proteins,  hydrochloric  acid,  pepsin,  rennet,  and 
recently  a  fat-splitting  ferment  has  been  discovered  (lipase). 

The  quantity  of  this  secretion  in  twenty-four  hours  is  estimated 
to  be  about  3  pints.  The  degree  of  acidity  varies  from  o.  i  to  0.2 
per  cent.  Pepsin  and  rennet  when  first  secreted  are  inactive  bodies, 
known  as  pepsinogen  and  rennet-zymogen»  but  on  coming  into 
contact  with  Uie  hydrochloric  acid  become  converted  into  active 
pepsin  and  rennet.  Various  theories  have  Ijeen  advanced  to  explain 
the  production  of  the  gastric  juice,  how  an  inorganic  acid  comes  to  be 
secreted  by  the  blood  which  is  of  alkaline  reaction.  We  are  so  far 
forced  to  accept  tlie  view  that  the  secretion  of  the  gastric  juice  must 
be  due  to  the  specific  action  of  the  cells. 

Through  the  combined  action  of  hydrochloric  acid  and  pepsin, 
it  converts  the  albuminates  into  propeptones  and  peptones,  which 
are  more  soluble.  The  rennet  ferment  curdles  tlie  milk.  A  small 
percentage  of  fat  is  spht  into  fatty  acids. 

The  gastric  juice  has  the  proj>erty  of  converting  cane-sugar  into 
grape-sugar,  and  gelatin  into  a  soluble  peptone  which  does  not  coagu- 
late. 

Some  of  the  substances  contained  in  the  liquefied  chyme  are 
absorbed  through  the  stomach- wall,  such  as  peptone^  sugar,  salts, 
and  possibly  propeptone.  Meltzer  has  demonstrated  that  only  a 
small  quantity  of  water  is  absorbed  in  the  stomach.  The  residue 
of  the  gastric  contents  passes  into  the  small  intestine,  where  further 
digestive  processes  occur  through  the  action  of  the  other  ferments 
and  the  principal  absorption  takes  place. 

(1)  Secretion  of  the  Gastric  Juice, — Pawlow'  has  discovered 
many  new  facts  relating  to  the  physiology  of  gastric  secretion. 
Among  these  are  the  following:  The  amount  of  gastric  juice  secreted 
is  proportionate  to  the  quantity  of  food  ingested;  the  secretion  is 
acid,  and  the  more  rapidly  it  appears,  the  greater  is  the  quantity  of 
adds  produced.  The  gastric  juice  appearing  after  a  bread  diet  shows 
the  nwst  marked  digestive  actii^ty:  following  this  is  the  gastric  juice 
tfler  a  meat  diet,  and  tlie  least  digestive  activity  is  found  after  a 
*  The  Digestive  Glands. 
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mtlk  diet.  Moreover,  every  vari^f  of  food  stimulates  a  defimiii 
^wiftHiy  Of  wecf€h4Mm 

Qmamiity  t^  Stcr^Am, — The  averag^e  quantity  of  juice  secreted 
every  bour  is  one  and  a  half  iim§es  ks$  aftir  a  brmd  diet  than  after  a 
milk  or  meat  diet,  the  dig^tioo  ooosmniiig  a  longer  period  of  time, 
A  latent  period  occurs  between  the  ingestioo  of  food  and  the  appear- 
ance of  tlie  secretion,  lasting  from  four  and  a  half  to  ten  minutes. 
Nervous  inftuent^  play  an  inip>ortant  role  in  the  secretion  of  the  gastric 
juice  as  is  demonstrated  by  the  fact  that  after  feeding  a  dog  in  whom 
an  esophagotomy  has  been  performed  (sham  feeding),  a  certain 
quantity  of  gastric  juice  will  appear  in  tiie  gastric  fistula  within  a  few 
minutes.  The  sensations  of  taste,  smelU  sight,  and  the  presence  of 
food  within  the  mouth  reflejdy  stimulate  the  secretor>"  nerv^es  in  the 
vagus.  Sham  feeding  has  no  longer  any  influence  on  the  secretion 
of  gastric  juice  if  the  vagus  has  been  severed,  demonstrating  that 
this  is  the  secretory  nerv^  of  the  gastric  glands.  As  already  men- 
tioned, the  sight  of  food  will  cause  secretion  of  the  gastric  juice 
(appetite  juice),  since  the  appetite  is  a  strong  stimulant  to  the  secre- 
toiy  nerv^es.  Hertz  and  Sterling,  however,  in  stud>ing  the  psychic 
gastric  juice  in  a  gastrostomy  p>atient,'  found  that  in  this  case  there 
was  not  the  intimate  correlation  in  the  simultaneous  presence  of 
appetite  and  a  flow  of  gastric  juice,  nor  did  mastication  of  sapid 
substances  cause  the  flow  of  an  **  appetite  juice.*'  They  refused, 
however,  to  generalize  from  this  single  subject.  Pawlow,  moreover, 
found  that  further  secretion  of  the  gastric  juice  is  due  to  certain  sub- 
stances contained  in  the  foods,  known  as  secretogogues  (which  stimu- 
late further  secretion).  Pure  mechanical  stimulation  is  not  the 
cause.  Meat  juice  and  beej  extracts  are  marked  stimulants  to  the 
flow  of  gastric  juice,  while  milk  is  less  so,  and  water  is  a  weak  stimu- 
lant. Pawlow  further  claims  that  the  ash  of  meat,  sodium  chlorid, 
hydrochloric  acid,  and  soda  do  not  stimulate  the  secretion,  and  that 
egg-albumen  and  pure  peptone  have  no  effect.  Starch,  cane-sugar, 
and  grape-sugar  have  no  influence,  while  starch  paste  and  meat  ex- 
tract together  markedly  increase  this  secretion.  Fats  have  no 
influence  on  the  secretion  of  gastric  juice,  and  when  introduced  with 
other  food  diminish  this  secretion.  Edkins"  claims  that  the  secreto- 
gogues, whether  they  are  preformed  in  the  food,  or  formed  from  it 
in  the  process  of  digestion,  act  upon  the  pyloric  mucous  membrane 
and  form  gastrin  (or  gastric  secretin) ,  which  is  absorljed  into  the  blood 
and  then  carried  to  the  gastric  glands  to  stimulate  their  acti%ity. 
Starling  shows  that  this  is  similar  in  action  to  the  secretin  in  produc- 
ing pancreatic  secretion.  He  designates  these  internal  secretions 
as  '*  hormones." 

(2)  The  Motor  Function  of  the  Stomach.^ — The  motor  function  of 
the  stomach  is  of  importance  in  the  process  of  digestion,  as  by  its  active 


*  Deutsche  med.  Woch.,  Aug.  4,  1910. 

*  Journal  of  Pbysiologjv  1906,  xxxiv%  p. 
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and  passive  movements  physical  changes  are  brought  about  in  the 
ingesta.  The  movements  transmitted  by  the  diaphragm  and  ab- 
dominal muscles  assist  the  action.  The  food  is  brought  more  closely 
in  contact  with  the  stomach-wall  and  becomes  more  liquefied.  The 
pylorus  opens  and  closes  at  intervals,  and  allows  the  entrance  of  the 
chyme  into  the  small  intestine,  at  an  interval  of  about  twenty  seconds, 
according  to  Cannon,  depending  on  the  acidity  of  the  chyme  and  the 
consistency  of  the  food.  About  two  to  three  hours  after  a  small  meal, 
and  six  to  seven  hours  after  a  large  meal,  the  stomach  is  empty. 

Cannon*  has  studied  the  movements  of  the  stomach  by  the 
x-rays,  by  administering  food  mixed  with  bismuth,  and  by  observa- 
tion with  a  fluoroscope.  He  found  that  the  contractions  start  in  the 
middle  of  the  stomach  and  pass  toward  the  pylorus  at  regular  in- 
tervals. The  pyloric  end  of  the  stomach  lengthens  out  and  the 
peristaltic  waves  increase  during  advanced  digestion.  At  intervals 
the  pylorus  relaxes  and  the  contraction  squeezes  part  of  the  chyme 
into  the  duodenum. 

He^  found  that  carbohydrates  pass  out  the  soonest  after  in- 
gestion and  require  only  about  one-half  the  time  that  proteins  do  for 
gastric  digestion.  If  the  protein  is  given  first,  the  passage  of  the 
carbohydrate  will  be  delayed.  Fat  when  taken  alone  remains  for  a 
considerable  time  in  the  stomach,  and  if  combined  with  other  food,  the 
exit  of  the  latter  is  delayed.  It  is  believed  that  chemic  stimuH, 
such  as  hydrochloric  acid,  control  the  opening  and  closing  of  the 
pylorus.  With  achylia  gastrica,  however,  the  motor  function  of  the 
stomach,  in  spite  of  the  absence  of  hydrochloric  acid,  is  frequently 
normal.  The  consistency  of  the  chyme,  to  which  Cannon  refers,  and 
possibly  some  new  formed  chemical  constituents,  may  be  responsible 
for  the  regularity  of  the  pyloric  reflex  in  this  case.  Basslcr  ^  has  made 
some  rather  interesting  observations  with  the  .r-ray  in  this  regard. 

Griitzner  and  Cannon  *  have  demonstrated,  moreover,  that  the 
waves  in  the  fundus  are  very  slight  and  do  not  affect  the  contents 
in  that  portion  of  the  stomach  for  a  considerable  period  of  time,  so 
that  the  food  lying  there  does  not  immediately  mix  with  the  acid 
gastric  juice.  This  is  an  important  fact  in  connection  with  the  sali- 
vary digestion  of  the  starches,  so  that  ptyalin  digestion  may  in  some 
cases  continue  for  an  hour,  before  it  is  inhibited  by  the  acid  gastric 
juice.  The  swallowed  food  arranges  itself  in  consecutive  layers  in 
the  stomach.  Physiologic  observations  apparently  show  that  nature 
provides  against  the  danger  of  diluting  the  gastric  contents  during 
digestion  by  the  drinking  of  fluids  during  the  meal;  since  O.  Cohn- 
heim  observ^es  that  even  in  a  stomach  containing  considerable  food, 
the  ingestion  of  a  large  quantity  of  fluid  causes  a  separation  of  the 

^  American  Journal  of  Physiology,  1 898. 

2  Ibid.,  1904. 

^  Diseases  of  the  Stomach  and  tapper  Alimentary  Tract. 

*  Archiv.  f.  die  gesammte  Physiologic,  p.  106,  463. 
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food  from  the  lesser  ctir\'attire,  along  idikb  the  flmd  passes  rapidly 
into  the  duodenttm. 

F.  HfjGnMoster,  Sdiuetz.  Rkder.  Bntniier,  and  Groedd '  describe 
stver^  {biases  in  the  motor  merhanism  oi  the  stomadi: 

Phase  I. — This  occm^  in  the  fundus.  There  are  rapid  undulatory 
mfjvtmftnts,  slightly  progressing,  also  oscQlatioiis  of  contraction 
QTfMDd  the  gastric  contents  peristalsis;,  whidi  matntafn^  at  the  same 
time,  a  certain  tonus  of  the  wall.  At  the  lowest  point  of  the  great 
curvature  the  contracti<:AS  deepen,  and  about  four  fingers  from  the 
p>iorus  there  is  a  ccAstriction  which  gradually  deepens  and,  meeting 
a  similar  constriction  of  the  lesser  cur\'ature,  fonns  a  temporary 
occlusion  of  the  lumen  at  this  point — the  sphincter  antri  pylori.  In 
the  fundus,  the  shaking  apparatus,  the  chemical  impregnation  of  the 
food  takes  place  and  a  sorting  of  the  chN-me  by  the  sphincter  of  the 
antrum. 

Phase  2. — This  occurs  within  the  antrum,  the  so-called  accessory 
stomach.  The  contractions  are  of  longer  duration  and  tonic  in 
character.  There  is  also  a  shortening  in  the  longitudinal  direction. 
Thus  the  fluid  food  which  cannot  escape  through  the  sphincter 
antri  is  pushed  through  the  open  pylorus.  The  antrum  also  squashes 
the  contents. 

Phase  J, — The  contraction  of  the  antrum  subsides,  the  pylorus 
closes,  and  the  food  which  has  not  escaped  through  it  into  the  duod- 
enum floats  back  through  the  relaxed  sphincter  antri  into  the 
fundus.  When  the  chyme  is  thick,  this  antiperistaltic  action  may 
be  quite  vigorous.  It  is  the  only  antiperistaltic  action  in  the  normal 
stomach.  It  is  now  believed  that  the  so-called  sphincter  antri  is 
merely  the  point  of  maximum  peristaltic  contraction. 

If  atony  of  the  stomach  be  present,  motor  insufficiency  and  stasis 
result,  and  the  latter  favors  fermentation  and  putrefaction.  It  has 
been  demonstrated  that  the  presence  of  hydrochloric  add  in  con- 
siderable quantities  does  not  prevent  these  conditions  if  stasis  be 
present. 

INTESTINAL  DIGESTION 

Under  normal  conditions,  when  the  chyme  enters  the  duodenum 
its  reaction  is  acid.  It  is  here  subjected  to  the  influence  of  the  bile, 
pancreatic  juice,  and  intestinal  secretions,  all  of  which,  in  their 
action,  have  a  more  or  less  close  interdependence  upon  each  other. 

Bile. — The  bile  in  the  intestine  precipitates  the  pepsin  from  the 
chyme.  This,  however,  is  soon  dissolved.  Others  hold  that  albu- 
minoids are  precipitated  from  the  chyme,  together  with  the  pepsin, 
and  are  then  more  readily  absorbed.  It  does  not  have  a  deleterious 
cflfect  on  the  pancreatic  digestion.  Bile  contains  a  weak  amylolytic 
ferment. 

The  bile  is  one  of  the  chief  factors  in  gradually  altering  the  reaction 
of  the  chynie  to  neutral  or  alkaline,  and  it  strongly  supplements  the 
*  Archiv.  ffir  exper.  Pathologie,  xx. 
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action  of  the  pancreatic  juice  in  entulsifying  fats,  and  its  absence  or 
dim  in  utio  n  lessens  th  is  Ju  nction . 

Pawlow  believes  that  it  may  augment  sligblly  the  effects  of  the 
other  pancreatic  ferments. 

One  of  its  chief  functions  is  undoubtedly  excretory,  and  through 
it  many  of  the  useless  products  of  metaboUsm  are  eliminated.  When 
absorbed  into  tlie  system  it  acts  as  a  poison  and  produces  a  definite 
toxemia. 

The  bile  is  a  clear»  tenacious  mucoid  fluid  with  an  alkaline  reaction, 
consisting  of  water,  biie-acid  salts  (glyct:>eholic  and  taurocholic  acid), 
pigments  (bilirubin  and  biliverdin),  mucin,  cholesterin,  lecithin,  soaps, 
fats,  etc.;  about  500  to  600  ex,  are  excreted  in  twenty-four  hours. 

Wm.  H.  Porter '  believes  that  the  precipitation  of  the  pepsin 
from  the  chyme  through  the  actimt  of  the  bile  is  necessary  for  the  action 
of  the  pancreatic  ferments,  and  the  enterokinase  of  the  intestinal 
juice,  as  the  pepsin,  as  long  as  it  remains  active,  inhibits  their  action. 

Some  consider  that  it  has  antiferraentative  and  antiputrefactive 
powers,  and  that  it  helps  to  maintain  the  nutrition  of  the  epithelial 
cells-  I^ndenberger  has  shown  experimentally  that  a  small  amount 
of  bile  combined  with  .05  per  cent,  of  lactic  acid  prevents  putrefac- 
tion in  an  infusion  of  pancreas,  while  lactic  acid  alone  has  no  effect. 

Von  Noorden  holds  that  bile  has  no  antiseptic  action. 

Clinically,  we  at  times  see  cases  of  indicanuria  with  the  presence  of 
Mlc  in  the  urine,  with  hght- colored  stools  in  which  there  is  no  per- 
manent disappearance  of  indican,  though  there  is  a  temporary'  im- 
provement after  the  use  of  calomel,  etc.,  until  the  biliary  excretion 
into  the  intestine  is  restored  to  normal.  The  internal  use  of  the 
bile-salts,  which  can  be  given  as  inspissated  bile,  seems  to  Idc  of  some 
value.     Bile  possesses  shghtly  purgative  qualities. 

The  liver  has  special  functions.  Many  of  the  substances  taken 
up  by  the  digestive  process  are  stored  there  until  used  in  Uie  system, 
namely,  some  of  the  peptones  and  sugar  in  the  form  of  glycogen. 
It  excludes  some  poisonous  matters  from  the  circulation.  Thus  it 
is  the  chief  organ  for  the  removal  of  indol  and  poison,  such  as  curare 
or  of  various  autotoxins.     Urea  is  also  formed  in  the  liver. 

Pancreatic  Juice. — The  pancreatic  juice  is  the  principal  factor 
of  digestion  in  the  intestinal  canal.  It  is  clear,  colorless,  alkaline, 
sticky  and  odorless,  quite  albuminous,  containing  water,  solids, 
proteins,  and  inorganic  matter. 

The  most  important  constituents  are  the  three  ferments: 

Amylopsin,  an  amylolytic  enzyme,  which  converts  starch  into 
dextrin  and  maltose,  and  still  further  into  glucose.  Cane-sugar  is 
converted  into  grape-sugar,  while  milk-sugar  is  unchanged-  Some 
of  tlie  cellulose  ferments  form  marsh-gas  and  various  acids.  The 
activity  of  pancreatic  diastase  is  increased  by  very  small  quantities 
of  adds  (Chittenden). 

*  Indicanuria  a  Danger  Signal,  Postgraduate,  1907. 
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'  Steapsin,  a  lipolytic  ferment.  This  acts  upon  fats  by  splitting 
them  into  fatty  acids  and  glycerin;  and  this  action  is  increased  by 
the  bile.  The  fatty  acids  combine  with  the  alkalis  in  the  intestines 
to  form  soaps,  which  aid  in  the  emulsifying  of  fats,  and  thus  promote 
their  absorption.  The  emnlsifi cation  fX'curs  in  an  alkaline  medium, 
or  in  contact  with  the  alkaline  secretion  of  the  mucous  membrane. 

Trypsin,  a  proteolytic  ferment,  changes  the  proteins  into  albu- 
moses  and  peptones.     There  is  probably^  a  rennet-zymogen  also. 

The  ferment  acts  in  a  neutral  or  alkaline  medium,  though  slight 
degrees  of  acidity  seem  to  favor  it.  Indol  is  a  product  of  intestinal 
putrefaction,  and  not  from  the  action  of  the  pancreatic  ferment, 
as  was  formerly  supposed.  The  same  is  true  of  hypoxanthin.  Some 
hold  there  is  a  lab  ferment  and  a  ferment  *'  nuclease."  (See  Section 
on  the  Pancreas.)  There  is  an  internal  secretion  of  the  pancreas  in- 
fluencing the  metabolism  of  sugar. 

The  secretion  of  the  pancreatic  juice  is  not  reflex,  but  is  due  to 
direct  excitation  of  the  cells  of  the  pancreas  by  secretin  (Starling). 
This  is  formed  from  **  prosecretin  "  in  the  mucous  membrane  of  the 
duodetuan  and  jejunum  and  reaches  the  pancreas  by  the  blood -stream. 
The  passage  of  the  hydrochloric  acid  in  the  chyme  over  these  por* 
tions  of  the  small  intestine  stimulates  the  production  of  secretin  or, 
rather,  splits  it  off  from  the  prosecretin,  which  is  present  in  the 
mucous  membrane. 

The  intestmal  juice  (succus  entericus)  consists  of  water,  al- 
bumin, mucin,  and  salts.  It  seems  to  neutralize  the  acids  formed  by 
the  fermentation  of  the  carbohydrates,  and  the  presence  of  mucin 
shows  it  to  l3e  of  ser\'ice  in  aiding  peristalsis. 

Pawlow's  experiments  demonstrate  that  it  augments  the  activity 
of  the  pancreatic  ferments,  especially  of  trypsin.  The  fat-splitting 
and  amylolytic  pancreatic  ferments  are  augmented  by  the  succus 
entericos  from  all  parts  of  the  small  intestine,  while  that  from  the 
duodenum  augments  chiefly  the  proteolytic  ferment.  Ftyalin  and 
several  enzymes  have  been  found  in  the  intestinal  juice. 

The  intestinal  juice  contains  three  enzymes  acting  on  the  carbo- 
hydrates: Maltose,  which  acts  on  maltose;  invertin,  w*hich  acts  on 
cane-sugar;  and  lactose,  which  acts  on  milk  sugar. 

Pawlow  found  enterokinase,  a  ferment  of  other  ferments,  which  is 
believed  to  be  necessary  to  excite  intestinal  ferments  into  activity. 
It  probably  acts  chiefly  in  converting  irypsinogen  into  trypsin. 

Erepsin,  another  ferment,  is  also  jjresent,  which  transforms 
hemialbumose  into  other  bodies,  completing  the  work  of  the  pepsin 
and  trypsin. 

Organized  Fenneiits* — There  exist  in  the  intestines  fermentative 
and  putrefactive  clianges  produced  by  micro-organisms.^     At  birth 

*  Proceedings  Aracncan  Medico-Psych.  Association,  April,  21,  1905-  Some 
Observations  on  the  Relations  of  the  Gastro- intestinal  Tract  to  Nerv^otis  and 
Mental  Diseases  (Kemp). 
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action  of  the  pancreatic  juice  in  emulsifying  fats,  and  its  absence  or 
diminution  lessens  this  function, 

Pawlow  believes  that  it  may  augment  slightly  the  effects  of  the 
Other  pancreatic  ferments. 

One  of  its  chief  fmictions  is  undoubtedly  excretory ,  and  through 
it  many  of  the  useless  products  of  metabolism  are  eliminated.  When 
absorbed  into  the  system  it  acts  as  a  poison  and  produces  a  definite 
toxemia. 

The  bile  is  a  clear,  tenacious  mucoid  fluid  with  an  alkaline  reaction, 
consisting  of  water,  bile-acid  salts  (glycocholic  and  taurocholic  acid), 
pigments  (bilirubin  and  biliverdin),  mucin,  cholesterin,  lecithin,  soaps, 
fats,  etc. ;  about  500  to  600  c.c.  are  excreted  in  twenty-four  hours. 

Wm.  H.  Porter^  believes  that  the  precipitation  of  the  pepsin 
from  the  chyme  through  the  action  of  the  bile  is  necessary  for  the  action 
of  the  pancreatic  ferments,  and  the  enterokinase  of  the  intestinal 
juice,  as  the  pepsin,  as  long  as  it  remains  active,  inhibits  their  action. 

Some  consider  that  it  has  antifermentative  and  antiputrefactive 
powers,  and  that  it  helps  to  maintain  the  nutrition  of  the  epithehal 
cells.  Lindenberger  has  shown  experimentally  that  a  small  amount 
of  bile  combined  with  .05  per  cent,  of  lactic  acid  prevents  putrefac- 
tion in  an  infusion  of  pancreas,  while  lactic  acid  alone  has  no  effect. 

Von  Noorden  holds  that  bile  has  no  antiseptic  action. 

Clinically,  we  at  times  see  cases  of  indicanuria  with  the  presence  of 
bile  in  the  urine,  with  light-colored  stools  in  which  there  is  no  per- 
manent disappearance  of  indican,  though  there  is  a  temporary  im- 
provement after  the  use  of  calomel,  etc.,  until  the  biliary  excretion 
into  the  intestine  is  restored  to  normal.  The  internal  use  of  the 
bile-salts,  which  can  be  givQU  as  inspissated  bile,  seems  to  be  of  some 
value.     Bile  possesses  slightly  purgative  qualities. 

The  liv^er  has  special  functions.  Many  of  the  substances  taken 
up  by  the  digestiv^e  process  are  stored  there  until  used  in  the  system, 
namely,  some  of  the  peptones  and  sugar  in  the  form  of  glycogen. 
It  excludes  some  poisonous  matters  from  the  circulation.  Thus  it 
is  the  chief  organ  for  the  removal  of  indol  and  poison,  such  as  curare 
or  of  various  autotoxins.     Urea  is  also  formed  in  the  liver. 

Pancreatic  Juice. — The  pancreatic  juice  is  the  principal  factor 
of  digestion  in  the  intestinal  canal.  It  is  clear,  colorless,  alkaline, 
sticky  and  odorless,  quite  albuminous,  containing  water,  solids, 
proteins,  and  inorganic  matter. 

The  most  important  constituents  are  the  three  ferments: 

Amylopsin,  an  amylolytic  enzyme,  which  converts  starch  into 
dextrin  and  maltose,  and  still  further  into  glucose.  Cane-sugar  is 
converted  into  grape-sugar,  while  milk-sugar  is  unchanged.  Some 
of  the  cellulose  ferments  form  marsh-gas  and  various  acids.  The 
activity  of  pancreatic  diastase  is  increased  by  very  small  quantities 
of  adds  (Chittenden). 

^  Indicanuria  a  Danger  Signal,  Postgraduate,  1907. 
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Certain  drugs,  such  as  salol,  salophen,  and  creosote,  will  give  nearly 
similar  reaction,  while  urotropin  wOl  cause  its  disappearance,  Tliese 
possible  conditions  must  all  l^e  considered. 

As  the  intestinal  contents  pass  through  the  large  intestine  they 
become  thickened  through  Uie  absfjrptian  of  fluids  and  are  at  last 
eliminated  as  feces.  These  cTmiprise  the  remains  of  undigested 
material,  excretory  material  from  tlie  intestines,  and  many  micro- 
organisms. 

The  quantity  of  feces  depends  upon  the  character  of  the  fond, 
being  greater  after  a  vegetable  diet.  The  average  amount  after  a 
mixed  diet  is  about  loo  to  150  gm. 

The  reaction  of  the  feces  is  ordinarily  alkaline,  though  occasionally 
^variable.  The  odor  is  chiefly  due  to  skatol,  and  the  color  is  a  light 
or  dark  brown. 

Absorption  from  the  Intestines. — Absorption  chiefly  occurs  in  the 
small  intestine. 

The  proteins  are  usually  changed  into  albumoses  and  peptones 
before  absorption  occurs.  Albumin  may  be  absorbed  as  such, 
though  not  as  quickly. 

Absorption  of  the  albumoses  and  peptones  takes  place  by  the 
capiJlaries  and  not  by  the  lacteals.  They  are  reconverted  into 
albumin  before  reaching  the  blofxi-current,  probably  either  by  the 
epithelial  cells  or  leukocytes.  Ft  has  been  shown  experimentally 
that  they  do  not  reach  tlie  blwid  as  peptones, 

.\lbuminates  from  animal  focKl  are  more  completely  absorbed 
than  those  from  vegetable  fo<:MJi,  on  account  of  the  indigestibility  of 
the  cellulose  and  the  increased  peristalsis  caused  by  the  latter. 

Absorption  of  the  Carbohydrates.^These  are  chiefly  absorbed 
as  monosaccharids  through  the  capillaries  of  the  villi,  enter  the  liver 
through  the  portal  vein,  and  are  retained  as  glycogen  for  use  in  the 
animal  economy. 

If  sugar  is  absorbed  in  excess,  it  may  enter  the  general  circulation 
and  be  excreted  by  the  kidneys,  so-called  alimentar>^  glycosuria. 
It  may  also  cause  diarrhea. 

Carbohydrates,  as  starch,  are  absorbed  without  difficulty. 

Glucose,    levTilose,    and   galactose   are   absorbed   as   such,    while 
I  cane-sugar  and  maltose  are  first  changed  to  these  products.     ]M ilk- 

sugar  is  unchanged  and  absorl>ed  as  such,  or  undergoes  lactic-acid 
fermentatinii. 

Absorption  of  Fats. — The  greatest  amount  is  absorbed  as  an 
emulsion  (both  fats  and  fatty  acids),  though  some  absorption  takes 
place  in  the  form  of  soaps.  They  become  neutral  fats  after  absorp- 
tion. They  enter  the  lacteals  probably  through  the  action  of  the 
epithelial  cells  of  the  intestinal  wall  and  reach  the  thoracic  duct. 

The  absorptive  power  for  fat  in  the  small  intestine  is  considerable, 
probably  over  300  gm.  per  day.  Ohve  oil  and  butter  (fats  with  a 
low  melting-point)  are  absorbed  more  quickly  than  mutton  fat,  for 
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instance  (fat  with  a  high  melting-point),  and  a  free  fat,  such  as  butter, 
is  taken  up  more  quickly  than  bacon,  which  contains  considerable 
connective  tissue. 

Water,  salts,  some  of  the  secretory  juices,  and  bile  are  readily 
absorbed. 

Disease  or  removal  of  the  pancreas  stops  the  absorption  of  fats, 
except  of  milk,  of  which  part  is  absorbed  in  emulsified  form. 

Absorption  in  the  Large  Intestine. — Water,  fluids,  and  salts 
are  well  absorbed,  in  fact,  markedly  absorbed,  as  is  noted  by  the 
change  in  the  character  of  the  intestinal  contents.  Albumin  and 
carbohydrates  are  absorbed  in  considerable  amount  and  fats  in  small 
quantities.  Advantage  is  taken  of  this  fact  for  the  employment  of 
nutritive  enemata. 

Intestinal  Peristalsis  (Motor  Ftmction). — The  contents  are 
thoroughly  mixed  by  the  movement  of  the  intestines,  and  the  residuum 
left  after  digestion  is  expelled  through  the  anus. 

There  are  four  types  described: 

First. — Cannon  has  shown  that  the  small  intestine  is  much  more 
actively  engaged  in  the  segregation  or  segmentation  of  food  than  in  its 
mere  propulsion.  One  type  of  motility  is  given  over  to  the  segmen- 
tation of  food  in  short  blocks  in  the  small  intestine,  thus  giving  suffi- 
cient time  for  thorough  digestion  as  well  as  absorption.  During  this 
process  the  mucous  membrane,  with  its  large  absorbing  valvulae 
conniventes,  is  thrust  into  the  food  mass,  thus  exposing  its  maximum 
surface  to  absorption. 

Second. — The  second  movement  is  peristaltic,  and  the  intestines 
contract  at  a  certain  point  and  then  relax,  and  continue  this  in 
successive  segments  or  blocks  progressively  toward  the  anus,  pushing 
the  contents  forward  [ordinary  peristaltic  morcmcuts) . 

Third. — Oscillating  movements,  by  which  the  coil  is  moved  to 
and  fro  along  the  mesentery,  with  no  particular  contraction.  The 
contents  are  mixed  up  by  these  movements  and  not  propelled 
forward. 

Fourth. — Rotary  movements,  by  which  a  coil  contracts  in  a  circular 
direction  rapidly  along  the  intestines  for  15  or  20  cm.  in  a  violent 
manner. 

The  last  is  usually  pathologic  and  occurs  when  there  is  con- 
siderable gas,  after  indiscretions  in  diet,  or  with  stenosis.  It  is  ob- 
served only  in  the  small  intestine. 

Peristaltic  action  is  much  more  rapid  in  the  small  intestine. 
After  ingestion  of  a  small  meal  the  stomach  becomes  empty  in  about 
two  hours,  the  small  intestine  in  the  same  length  of  time;  but  in  the 
large  intestine  it  takes  at  least  twenty  hours  before  the  contents  are 
expelled. 

Nothnagel  has  never  seen  a  physiologic  antiperistalsis  (reversed 
peristalsis)  beginning  from  the  anal  direction  upward  toward  the 
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stomacii,  tfaooj^  some '  describe  an  mtenmttcnt  antipenstalsas  occur- 
rin^  in  tfae  ascending  colon.  It  is  said  that  strong  injections  of  salt 
water  into  tfae  colon  will  produce  this  effect. 

Hertoos  Control  of  Peiislmlais. — ^Auerbadi's  and  Meissner's 
fitxusts  art  probably  tfae  automatic  centers  for  peristalsis,  but  there 
are  central  agencies.  For  example,  tright  or  excitement  may  cause 
diarrhea. 

The  sfrfandmic  nerve  contains  inhibitory  fibers  for  the  control 
of  intestinal  peristalsis. 

Ehrmann  claims  that  the  longitudinal  musdes  are  stimulated 
by  the  splanchnics  and  inhibited  by  the  vagus,  and  the  circular 
musdes  stimulated  by  the  vagus  and  inhibited  by  the  splanchnics. 

The  ch\'me  acts  as  the  normal  stimulus  to  peristalsis  through 
the  mrvts.  Toxic  material  that  has  been  ingested  or  de\-eloped  in 
the  intestinal  canal,  indigestible  food,  organic  adds  from  excessive 
ftrmtntsitifm,  and  too  hot  or  too  cold  drinks,  may  o\-erstimulate 
the  peristaltic  action  and  be  the  cause  of  diarrhea. 

•  W.  B.  Cannr/n.  Ajikt.  Jour.  Physkrf..  vol.  vi.  p.  253.  has  demonstrated  by 
th*  k'^tjrer.  rays  that  antiperistaltic  movements  occur  normally  in  the  cecum, 
avtmdmsf  anrf  rransv^rse  colon,  thoroughly  churning  and  mixing  the  food,  and 
\/rm%m%  it  in  more  perfect  contact  with  the  absorbing  surface  of  the  colon. 


CHAPTER  III 

INTERRCXJATION  OF  THE  PATIENT  (HISTORY) 

In  every  case  stiffering  from  symptoms  pointing  to  the  gastro- 
intestinal tract,  before  the  physical  examination  is  tmdertaken  the 
patient  should  be  carefully  interrogated  as  to  his  general  history 
and  the  past  and  present  symptoms. 

I  shall  briefly  indicate  the  form  of  taking  and  preserving  the 
history  of  such  cases: 

Date Diagnosis No.  of  patient 

Name Nativity 

Age Occupation 

Sex 

Family  History 

Tuberculosis:  Rheumatism: 

Syphilis:  Malaria: 

Diphtheria:  Influenza: 

Scarlatina:  Nephritis: 

Measles:  Heart  disease: 

Typhoid:  Disease  of  liver: 
Gout: 

Habits 

Tea — cups:  Sexual  excess: 

Coffee — cups :  Mastication : 

Tobacco:  Character  of  food: 
Alcohol : 

Began: 
Duration : 

Onset — 

Sudden : 
Gradual : 

ProhabU  cause: 

Symptoms — 
Progressed : 
Same  in  character: 
Changed  in  character: 

Loss  of  flesh — 
Present: 
Increasing; 
Absent: 

Bowels — 

Constipation:  Mucus: 

Diarrhea:  Blood: 

Alternating:  Odor: 

Regular: 
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Present  Condition  and  History 


Headache — 

^ 

Character: 
Location: 
Time  of: 

Vertigo— 

Nervousness: 

Drowsiness: 

Sleeplessness: 

Appetite- 

Good: 

Anorexia  (loss): 

Time: 

Parorexia  (perversion): 

Bulimia  (canine  hunger) 

Polyphagia: 

Akoria: 

Thirst: 

Taste— 

Normal: 

Bitter: 

Time: 

Sour: 
Sticky: 

DegltUition: 

Dysphagia — 
With  solids: 
With  liquids: 

Abnormal  sensations — 

Bloating: 

Fulness: 

Time: 

Pressure: 
Weight: 

Belching — 
Quantity: 
Time  of: 
On  full  stomach: 

On  empty  stomach: 
Odor: 

Regurgitation — 
Water-brash: 
Sour: 
Time: 

Rumination: 

Pyrosis  {heart-hum) — 
Time: 
Duration: 

Pains — 

Location: 

Cardialgia: 

Gastralgia : 

Character: 

Time  of  appearance: 

Duration: 

lAffected  by  position : 

Affected  by  food  or  drink: 

Circimiscribed; 

Diffuse: 

Radiating: 

Sudden: 

Gradual : 

Relieved  by  pressure: 

Increased  by  pressure. 

Local  tenderness — 

Position: 

Nausea — 

Time: 

Affected  by  food: 

INTERROGATION  OF  THE   PATIENT   (hISTORY) 
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Vomiting — 
Time: 
Frequency: 
Quantity: 
Character  of: 
Odor: 
Taste: 


Stools^ 


Regular: 

Constipation: 

Diarrhea: 

Alternating  constipation 

and  diarrhea: 
Number  of  movements: 


Blood  and  its  character: 

Bile: 

Mucus: 

Easy: 

Difficult: 

Relief  of  pain  by: 


Time  of  appearance: 

Undigested  food: 

Mucus: 

Blood: 

General  character: 

Bile: 


General  health  and  strength — 
Loss  of  weight: 

Symptoms  Referable  to  Circulatory  System, 

Symptoms  Referable  to  Nervous  System 

Chief  Complaint 

After  the  physical  examination  has  been  made,  the  results  should 
be  incorporated  with  the  history,  as  should  also  the  data  secured 
from  examination  of  the  gastric  contents  and  stool. 

General  Physical  Examination  Comprises — 

Tongue:  Uvula:  Tonsils:  Pharynx: 

Teeth:  Esophagus,  if  history  points  to  the  same: 

Eyes — as  to  difficulty  in  reading  or  headache  therefrom;  exophthalmos. 

Nose — as  to  nasal  discharge. 

Ears — as  to  deafness. 

Heart: 

Lungs: 

Liver: 


Tenderness: 
Motor  function: 
Tympanites : 
Gastric  analysis: 
Tumor : 


Stomach — 
Position : 
Normal : 
Dilated : 
Gastroptosis: 

Spleen: 
Kidneys — 

Position : 

Urine: 

Intestines — 
Position : 
Tender  points: 
Thickening: 

Rectum — 

Local  examination: 

In  some  cases  microscopy  and  fermentation  test  of  stool. 
Nervous  system: 
Weight  of  patient: 
Examination  of  genital  organs — in  some  cases. 


Tympanites: 
Borborygmi : 


CHAPTER  IV 

GENERAL  METHODS  OF  PHYSICAL  EXAMINATION 

As  patients  who  complain  of  digestive  disturbances  may  suffer 
from  disease  of  other  organs  which  may  be  the  cause  of  the  symptoms, 
a  thorough  physical  examination  should  be  made  in  every  case. 

The  first  step  should  be  an  examination  of  the  heart  and  lungs. 
The  character  and  rapidity  of  the  pulse  and  respiration  should  be 
noted,  and  a  specimen  of  urine  requested  for  analysis. 

In  all  acutely  commencing  processes  pointing  to  the  digestive 
tract,  the  temperature  should  be  taken, 

GENERAL  INSPECTION 

The  general  appearance  of  the  patient  may  afford  valuable 
information.  With  cancer  there  is  often  the  sallow  and  emaciated 
appearance  (cachexia)  with  anemia;  with  gastric  neurosis  the  patient 
may  often  appear  rosy  and  well  nourished;  while  with  ulcer  there 
is  frequently  marked  anemia  and  the  face  may  have  the  appearance 
of  suffering.  Protrusion  of  the  eyeballs,  with  inability  of  complete 
closure  of  the  lids,  taken  in  connection  with  tachycardia,  are  sug- 
gestive of  Graves'  disease,  even  though  no  thyroid  enlargement  be 
present.  The  skin  should  be  inspected  for  eruptions  and  the  ex- 
anthemata. 

Oral  Cavity. — This  should  be  carefully  inspected.  Defective 
and  carious  teeth  or  inflammation  or  abscess  of  the  gums  may  give 
rise  to  gastric  disorders.  Disease  of  the  posterior  nares  or  middle 
ear,  with  resulting  discharges  passing  into  the  pharynx,  may  be 
factors. 

The  tongue  was  formerly  regarded  as  a  mirror  of  the  stomach, 
but  it  can  hardly  be  so  considered,  as  there  are  some  gastric  affec- 
tions in  which  the  appearance  of  the  tongue  is  normal;  while  in 
smokers,  for  example,  the  tongue  may  be  coated  and  yet  no  gastro- 
intestinal disturbance  be  present.  A  thick  gray  or  grayish-yellow, 
moist,  coated  tongue  showing  indentations  is  suggestive  of  chronic 
gastritis;  while  with  ulcer  it  may  be  dry  and  red,  with  a  white  median 
stripe,  or  smooth  and  moist  or  slightly  furred. 

The  condition  of  the  mouth,  smoking,  drinking,  and  the  teeth,  have 
a  decided  bearing  on  its  appearance.  This  is  also  true  in  reference  to 
the  odor  of  the  breath.  I  hardly  deem  the  tongue  diagnostic  in 
diseases  of  the  gastro-inte^tinal  tract,  except  in  association  with 
other  symptoms. 
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With  the  typhoid  state,  we  have  the  narrow  tongue,  with  the 
deep  median  fissure,  thickly  furred,  the  tip  and  edges  being  red  and 
denuded,  or  the  dry,  brown  fissured,  and  tremulous  tongue;  while 
with  scarlet  fever  and  in  some  other  acute  specific  infections  there 
is  the  so-called  strawberry  or  raspberry  tongue,  with  bright  red 
projecting  papillae. 

The  uvula  is  sometimes  elongated,  and  may  cause  reflex  digestive 
disturbances.  In  the  pharynx  and  tonsils  there  may  be  inflammatory 
conditions  of  an  acute  or  chronic  type  which  influence  the  case. 

Inspection  of  the  neck  is  important.  Enlarged  thyroid  with 
tachycardia  is  diagnostic  of  Graves'  disease,  and  a  swelling  to  the 
left  of  the  larynx,  which  increases  in  size  after  the  ingestion  of  food, 
is  suggestive  of  a  diverticulum  of  the  esophagus. 

Examination  of  the  Esophagus  and  Esophageal  Diseases. — 
The  cardinal  symptom  of  esophageal  disease  is  dysphagia,  with  or 
without  regurgitation.  The  object  of  examination  is  to  determine 
whether  a  stricture  or  a  diverticulum  is  present. 

Palpation  of  the  esophagus  is  possible  in  the  neck,  usually  on 
the  left  side  behind  the  trachea.  A  tumor  found  here  may  be  a 
diverticulum  distended  with  food  or  fluid.  It  is  sometimes  possible 
to  empty  it  by  the  exertion  of  pressure.  After  the  administration 
of  considerable  water,  on  rising  a  splashing  sound  can  often  be 
determined  by  grasping  the  larynx  and  shaking  the  patient's  neck. 
Respiration  and  swallowing  should  be  avoided  during  the  test. 

A  brawny  swelling,  in  some  cases  with  subcutaneous  emphysema, 
may  result  from  perforation  or  rupture  of  the  esophagus,  with  in- 
flammation, which  proceeds  to  suppuration.  An  abscess  in  this 
locality  may  be  due  to  caries  of  the  vertebrae. 

Auscultation  of  the  esophat^s  is  often  of  service.  Place  the 
stethoscope  posteriorly  to  the  left  of  the  spine,  at  the  level  of  the 
sixth  dorsal  vertebra,  and  at  a  signal  let  the  patient  swallow  a  mouth- 
ful of  water.  At  the  instant  of  swallowinj^;  the  deglutitory  sound 
is  heard,  followed  in  six  or  sev^en  seconds  by  the  esophageal  bruit, 
which  resembles  the  sound  one  hears  when  swallowing  saliva.  Three 
to  five  seconds  later  there  is  a  second  sound,  caused  by  the  fluid 
entering  the  stomach  or  by  regurgitation  of  air.  If  the  first  sound 
is  delayed  longer  than  seven  seconds,  or  replaced  by  a  splashing  or 
gurgling  noise,  or  if  the  second  sound  is  delayed  longer  than  five 
to  twelve  seconds,  partial  stenosis  may  be  suspected.  If  both  sounds 
are  absent,  there  is  probably  nearly  complete  or  complete  stenosis. 

GurgUng  sounds  lasting  several  minutes  and  heard  along  the  left 
side  of  the  spine  are  probably  due  to  contractions  in  a  diverticulum, 
or  in  the  dilated  portion  of  the  canal  above  a  stricture. 

Instrumental  examination  of  the  esophagus  is  made  by  flexible 
stomach-tubes  of  various  sizes, — the  safest  method, — or  by  flexible 
soHd  bougies  or  sounds. 

A  practical  method  of  differential  diagnosis  between  stenosis  and 
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diverticulum  of  the  esophagus  has  been  devised  by  H,  S.  Plummer ' 
and  successfully  employed  byC,  H.  Mayo.  The  patient  is  directed 
at  bedtime  to  swallow  three  yards  of  buttonhole  silk  twist  with  the 
assistance  of  drinking  water,  and  the  next  morning  to  swallow^  three 
more  yards  of  the  continuous  thread,  if  there  is  an  opening  through 
the  stricture  or  diverticulum,  the  thread  will  be  washed  into  the  stom- 
ach, and  from  there  into  the  bowel,  a  sufficient  distance  to  stand  trac- 
tion without  being  readily  withdrawn,  A  whalebone  stem  with  several 
sizes  of  olive  tips  is  employed  for  the  examination.  There  is  an  open- 
ing at  the  side  of  each  tip,  the  channel  emerging  at  its  apex.      The 


Fig.  15- — Sound  pocketed  in  a  di- 
verliculum.  Esophageal  probe  bulb 
threaded  on  a.  swallowed  thread  passed 
into  diverticylum  (Pluminer). 


1  1^.  1 6.^ — Traction  on  the  thread 
lifting  the  sound  out  of  the  diverticu- 
lum. Prolie  bulb  elevated  by  tighten- 
ing the  thread,  showing  depth  of  sac 
(Plummer). 


thread  which  is  employed  as  a  ^axide  passes  through  the  tip  of  tlie 
olive  and  out  at  its  side.  The  instrument  is  passed  down  the  esoph- 
agus on  the  thread,  which  is  held  loosely  until  an  obstruction  is  encoun- 
tered. If  this  is  due  to  a  stricture,  the  tip  will  not  change  its  lez^el 
when  the  thread  is  tightened:  but  if  there  is  a  diverticulum,  the  probe 
will  be  elevated  to  the  level  of  the  opening  into  the  lower  esophagus 
(Figs.  15  and  16).     This  proves  at  once  the  existence  of  a  pocket  and 

*  Trans.  Sect.   Surgery,  Amer.   Med.  Assoc.,  Sixty-first  Session,  St.   Louis, 
June,  1910;  also  Jour.  Amer  Med,  Assoc.,  February  25,  igii. 
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also  its  depth,  by  the  amount  of  elevation  of  the  probe  on  tightening 
the  thread.  By  means  of  the  thread  as  a  guide  it  is  possible  to  pass 
through  apparently  nearly  impermeable  strictures  with  a  small  ohve 
and  gradually  to  dilate  tliem.  (^nly  sufficient  force  to  detect  an  ob- 
struction and  readily  to  pass  through  it  with  olive  bougies  of  smaller 
size  is  permissible  with  an  ungnided  sound.  With  the  silk  thread  as 
a  guide,  sufficient  force  may  be  used  short  of  carrying  the  thread 
out  of  its  course  and  through  the  esi>phageal  wall.  If  sufficient  ob- 
struction is  present  to  make  it  possible  that  the  tliread  might  lie  carried 
out  of  its  course,  a  piano  wire  (Fig,  17,^)  should  then  be  passed  on  the 
thread,  and  then  the  olive  passed  on  the  wire.     This  renders,  in  some 


t  ill  njLi>    ii-i 


sounds  (Plummer). 


iu-)Mphageal 


Fig,  18. — Piano-wire  guide  ynui  carrier 
(Plummer). 


cases,  the  sound  more  easily  introduced.  When  passing  the  olive 
over  the  wire,  tension  on  the  thread  should  be  maintained  to  avoid 
any  possibility  of  the  tip  of  the  wire  injuring  the  esophagus  or  stomach 
walL  In  Fig.  18  and  Fig.  17,  ^  are  shown  the  distal  portion  of  the 
piano  wire  guide  and  carrier  for  working  the  wire  through  a  tortuous 
cicatricial  stenosis  on  a  tliread.  Various  sizes  of  piano  wire  may  be 
used  and  its  flexibility  may  be  varied  by  the  amount  of  wire  exposed. 
In  the  treatment  of  cicatricial  stenosis,  the  wire  guide  is  not  often 
necessary  after  the  first  dilatation,  and  the  thread  may  be  dispensed 
with  as  soon  as  the  smaller  sizes  of  spindles  will  readily  pass.  Plum- 
mer recommends  further  clilatalion  with  a  sound  (Fig.  17,  a,  b),  con- 
sisting of  a  series  of  superimposed  spindles  (olives),  the  smallest  one 
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being  at  the  ^x>tlom  and  j^radiially  increasing  in  size.  Lercbe*  has 
devised  a  flexible  wire  shaft  esophageal  sound,  covered  with  rubber^ 
on  the  ends  of  which  olives  of  various  sizes  can  be  screwed.  They 
are  perforated  so  that  the  sounds  can  l>e  threaded  on  a  guide, 

A  stomach- tube  with  a  perforated  metal  tip  can  lie  employed  over 
a  thread  as  a  director,  the  tube  being  stilTened  with  a  whalebone 
staff  in  order  to  obtain  the  contents  of  a  diverticulum,  or,  as  in  Fig.  19, 
a  case  of  diffuse  dilatation  of  the  esophagus,  to  enter  the  stomach. 

By  this  method  it  is  possible  to  feed  the  pa- 
tient while  gradually  dilating  the  stenosis, 
and  thus  avoid  in  some  cases  a  prehm- 
inary  gastrostomy* 

In  endeavoring  to  calibrate  a  stricture 
in  the  lower  3  inches  of  the  esophagus »  or 
to  dilate  the  same  by  means  of  a  sound, 
one  must  remember  the  following  anatomic 
features:  the  thoracic  portion  of  the  esopha- 
gus lies  nearly  in  the  median  line*  but  de- 
viates to  the  left  as  it  passes  forward  to  the 
opening  in  tlie  diaphragm.  In  passing  an 
olive  through  the  lower  3  inches  of  a  nor- 
ma! esophagus  the  staff  impinges  on  the 
left  anterior  wall  and  the  olive  is  directed  to 
the  cardia  by  the  left  posterior  wall.  This 
last  portion  presents  an  increasing  degree 
of  obstruction  as  it  approaches  a  horicontal 
plane  in  cases  of  diffuse  dilatation.  The 
degree  of  obstruction  encountered  depends 
also  on  the  stiffness  of  the  stati,  the  size  of 
the  olive,  and  the  tone  of  the  wall  of  the 
esophagus.  A  stiff  staff  (Fig.  20,  A)  would 
have  a  tendency  to  injure  or  penetrate  the 
waU,  while  a  flexible  staff,  B,  would  curve 
in  conformation  to  the  shape  of  the  esophagus  and  would  approach 
the  opening  at  an  angle  with  this  portion  of  the  esophagus  and  no 
harm  result. 

In  some  cases,  however,  of  diffuse  dilataiion  of  the  esophagus 
from  cardiospasm  an  unguided  sound  cannot  be  passed  with  safety, 
but  a  15  mm.  olive  will  readily  and  safely  pass,  when  guided  by  the 
ttu-ead. 

The  flexible  sound  or  a  small  stomach -tube  is  more  readily  passed 
and  w4th  greater  safety  in  the  case  of  a  carcinomatous  cardia  (Fig.  21). 
Benign  Stricture.— A  benign  stricture  may  be  dilated  every  day» 
or  every  other  day.  or  according  to  indication.  The  use  of  olive 
dilators  or  soft  tul>es,  w^hen  possible,  is  preferable.  Soft-rubber  bags 
of  various  design,  introduced  empty  and  then  inflated,  have  been 
1  Jour.  Amer  Med.  Assoc,,  July  29,  1911. 


Fig.  19. — Metal -tipped 
stomach -tulx*  guided  by  a 
thread  iPlummer). 
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advocated.  Metal  dilators  which  can  be  expanded  by  a  screw  thread 
and  wheel,  modeled  somewhat  after  urethral  dilators,  have  been 
devised,  and  Lerche^  recommends  an  esophageal  dilator,  which  is 
used  through  the  esophagoscope  under  guidance  of  the  eye,  some- 
what like  the  Kollman  dilator. 

Malignant  Stricture, — The  history  and  age  of  the  patient,  absence 
of  the  Wassermann  reaction,  and  cachexia,  will  usually  determine 
malignancy.  A  palpable  tumor  may  sometimes  be  felt  if  the  stenosis 
is  above  the  sternum  and  also  enlarged  glands  are  present.     In  such 


] 


Fig.  20. — Diagram  of  diffuse  esoph- 
ageal dilatation,  showing  danger  from 
stiff  staff  (A),  together  with  use  of  flex- 
ible staff  (B)  (Plummer). 


Fig.   21. — Passing  a  sound   through  a 
carcinomatous  cardia  (Plummer). 


event  the  author  deprecates  the  attempted  passage  of  an  instrument 
through  a  cancerous  stenosis. 

The  esophagoscope  is  of  chief  value  in  locating  foreign  bodies 
and  affording  direct  means  of  removal. 

In  the  use  of  the  sound  one  must  remember  that  it  is  6  inches 
from  the  incisors  to  the  commencement  of  the  esophagus  at  the 
cricoid  cartilage;  9  inches  to  the  crossing  of  the  left  bronchus,  and 
16  inches  to  the  cardiac  orifice  of  the  stomach.  There  is  normally 
some  constriction  of  the  esophagus  at  these  three  points. 

Obstruction  to  the  passage  of  the  tube  may  be  due  to  esophageal 
spasm,  but  by  waiting  this  will  usually  subside.  I  have  found  that 
*  Jour.  Amer.  Med.  Assoc.,  July  29,  191 1. 
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in  some  of  these  cases  a  large  tube  can  be  passed  more  readily  tbaii 
a  small  one.  If  the  tube  passes  readily  on  one  occasion  and  refuses 
to  pass  on  another,  it  has  probably  slipped  into  a  diverticulum,  or 
the  latter  has  filled  up  and  by  pressure  prevented  the  passage  of 
the  instrument. 

If  the  obstruction  is  permanent,  one  must  decide  whether  it  is 
due  to  stricture  (narrowing)  or  external  pressure,  such  as  from 
aneur>^sm,  tumor,  or  enlarged  glands.  Syphilis,  cancer,  tul:>ercular, 
peptic,  and  rarely  typhoid  ulcers,  and  contraction  following  bums 


Fig*  22. — Dtverticiilum  of  esophagus,  from  skiagraph  (Plummer). 

from  acids  or  alkalis  are  the  principal  causes  of  stricture.  Congen- 
ital stricture  is  rare  and  is  usually  found  in  the  upper  part  of  the 
gullet. 

If  stricture  be  present,  the  locality,  caliber,  and  permeability 
must  be  determined* 

Locality\^rass  the  tube  or  olive  to  the  strictured  point,  nip  it 
close  to  the  incisor  teeth,  and  measure  the  distance  from  here  to  the 
entering  tip  of  the  tube  or  olive  after  withdrawal. 

Caliber. — Sounds  or  olives  of  var^-ing  diameters  will  determine 
the  caliber  by  finding  one  which  ^411  pass  the  obstruction.  By  die 
esophageal  bruit  and  the  use  of  a  somewhat  rigid  sound  one  can  tell 
whether  or  not  the  obstruction  is  permeable. 

Occasionally  small  portions  of  new  growth  may  be  found  in  the 
openings  of  a  fenestrated  tube.     Blood  shows  ulceration  or  erosion. 
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Contraindications, — The  tube  should  never  be    passed  if  there 
is  aneurisni  of  the  thoracic  aorta  or  recent  vomiting  of  blood. 

X-ray  Examinatioo, — From  a  practical  standpoint,  stenosis  of 
of  the  esophagus  can  l>e  readily  diagnosed  by  the  various  methods  of 
sounding,  and  a  diverticulum  by  the  symptoms  already  described, 
lid  by  Plummer's  ttiread  method  as  a  guide,  to  which  the  writer 
as  already  referred.  Rootgenography  will  disclose  thoracic  maSsSes 
Pobstructing  the  esophagus  by  outward  pressure  and  occasionally  an 
esophageal  tumor.  An  impacted  foreign  body  can  also  l>e  thus  deter- 
mined. The  position,  shape,  size,  and  relations  of  diverticula  and 
dilatation  are  also  shown  when  filled  with  bismuth  mixture.  Diver- 
ticuJa  are  thus  demonstrated  in  Figs.  22  and  2j. 


Fig,  23. — Diverticulum  at  esophagus,  from  skia-.r.i-iii  Mutniutr). 


Large  dilatations  occiyring  in  the  upper  third  of  the  esophagus 

>ve  organic  strictures  usually  have  a  tailAike  pariion  of  bismuth 

Fcxtending  down  from  the  bottom  of  the  sac,  thus  distinguishing  them 

^frorn   diverticula.     When    the   tail   is   absent,   and   there   is   doubt, 

Plummer*s  thread  guide  method  will  differentiate  the  two  conditions. 

With  disuse  dilaiaiion  of  the  esophagus,  following  spasmodic  and 

infrequently  organic  stricture,  at  the  cardia,  the  shadow  is  large  and 

irregularly  spindle  shaped. 

With  cardiospasm,  the  lower  extremity  of  the  shadow  is  cone- 
shaped  and  its  apex  corresponds  to  the  hiatus  esophagi  (Fig,  24) .  With 
r  organic  stricture,  with  diffuse  dilatation,  the  outline  is  irregular  and 
rterminates  above  the  hiatus*  In  most  cases  the  ditatation  extends 
to  the  upper  border  of  the  manubrium  and  is  constricted  at  the  root 
of  the  lung.  Dilatation  occurring  above  organic  strictures  are,  as  a 
ruleg  of  limited  extent  and  irregular  in  outline  in  their  lower  portion. 
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Mucilage  of  acacia  is  recommended  as  a  valuable  vehicle  for  the 
bismuth  mixture. 

Other  methods  of  differentia  ting  a  dilatation  of  the  esophagus  and 
a  diverticulum  have  been  described/  but  those  to  which  the  author  has 
referred  are  the  most  practical . 

The  writer  briefly  suggests  the  following  methods  of  treatment: 


Fig.  24. — Dilluse  dilatation  of  the  esop^ha^^us  in  case  of  earclkispasm  (Pluimner). 

For  benign  stricture  or  cardiospasm  with  dilatation  of  the  esoph- 
agus»  soft -rubber  inflating  bags  and  mechanical  dilators,  opening 
their  jaws  by  manipulating  a  screw  thread  from  above,  have  been 
advocated.  The  use  of  various  sized  olive  dilators,  combined,  when 
necessary,  with  the  thread  guide,  as  devised  by  Plummer,  seems  most 
practical. 

At  times  internal  section  of  the  stricture  can  be  made  by  manipu' 
1  Kelen,  New  York  Med.  Jour..  Feb.  23,  1907. 
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lation  through  an  esophagoscope,  or,  on  occasions,  a  preliminary  gas- 
trostostomy,  with  the  subsequent  thread-cutting  method  of  Abb£, 
may  be  employed.  Willy  Meyer  ^  reports  a  successful  case  of  imper- 
meable cardiospasm  treated  by  thoracotomy  and  esophagoplication. 

Syphilitic  cases  require  appropriate  treatment — **  606."  etc. 

Thiosinamin  (0.06  to  0.12)  has  been  recommended  hypodermically 
every  two  to  three  days  as  an  aid  to  the  treatment  of  benign  strictures. 

Liquid  diet  is  indicated  and  lavage  of  the  diverticulum  or  dilated 
esophagus  during  medical  treatment.  In  the  case  of  malignant 
stricture,  radical  operation  may  occasionally  be  possible  if  the  stenosis 
is  high  up  and  there  is  no  great  involvement. 

Preliminary  gastrostomy  is  indicated  in  such  an  event.  Gastros- 
tomy is  indicated  for  the  purpose  of  prolonging  life  in  all  malignant 
cases.  For  the  cure  of  diverticula  operative  procedure  is  usually 
required. 

Acute  Esophagitis. — Mechanical,  chemical,  or  thermal  irritation 
(too  hot  liquids)  are  the  chief  causes.  It  may  also  accompany  acute 
infectious  diseases  or  result  from  extension  from  adjacent  tissues. 

Types. — It  may  be  catarrhal,  follicular,  ulcerative,  phlegmonous, 
or  necrotic. 

Symptoms. — ^With  corrosive  poisons  inspection  of  the  throat  and 
pharynx  often  makes  the  case  clear,  and  there  may  be  vomiting  of 
necrotic  mucosa  streaked  with  blood.  Pain,  dysphagia,  and  thirst 
are  present  in  most  cases,  with  expectoration  of  mucus  in  the  milder 
tjrpes.  Pain  is  increased  on  swallowing  dry  or  hard  food  or  very  hot 
or  cold  fluids.  Instrumentation  is  painful ;  occasionally  perforation 
may  take  place  in  the  phlegmonous  or  necrotic  types. 

Treatment. — Antidotes  and  emollients  are  indicated  in  the  cases 
due  to  poisoning,  and  also  immediate  lavage.  Olive  oil  with  bismuth 
in  suspension  is  of  value,  and  hot  or  cold  external  applications.  Small 
bits  of  ice  dissolved  in  the  mouth  may  furnish  temporary  relief. 
Rectal  feeding  may  be  temporarily  indicated.  Rarely  a  hypodermic 
of  morphin  or  codein  may  be  required.  The  occasional  use  of  a  2 
per  cent,  cocain  or  eucain  spray  may  render  swallowing  less  painful. 

Chronic  Esophagitis. — ^This  type  of  esophagitis  occurs  most  fre- 
quently in  alcoholics  or  secondary  to  cardiac  or  pulmonary  disease  of 
long  standing.  It  may  follow  an  acute  esophagitis  or  be  secondary 
to  an  inflammatory  condition  occurring  with  carcinoma  of  the  esoph- 
agus, dilatation,  or  a  diverticulum.  Thrush  may  also  extend  into  the 
esophagus. 

Pathology, — ^There  are  grayish  streaks  of  degenerated  epithelium 
on  the  summit  of  the  longitudinal  folds  and  an  increase  of  mucus. 
The  mucosa  may  be  dusky  red  or  bluish  and  have  a  granular  appear- 
ance, with  local  areas  of  desquamation  or  ulceration. 

Sytnptoms. — There  may  be  uneasiness  or  difficulty  in  swallowing 
and  a  feeling  of  distress  behind  the  sternum,  which  persists  after 
^  Jour.  Amer.  Med.  Assoc.,  May  20,  191 1. 
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irritating  food  or  drink.     The  symptoms  may  Ije  masked  by  tbose  of 
the  primary  disease. 

Treatment. — The  main  indication  is  removal  or  treatment  of  the 
cause.  Alcohol,  spiced  fmxls,  acids,  and  hot  fluids  are  to  be  avoided. 
Demulcents  and  soft  food  are  indicated.  Occasionally,  local  appli- 
cation of  a  weak  solution  (i  per  cent,  of  silver  nitrate  or  tannin)  may 
be  of  value.  Bismuth  siibnitrate,  30  grains  (0,2),  suspended  in  i  to  2 
ounces  of  olive  oil,  tlircc  times  a  day,  is  useful  when  there  are 
erosions. 

Ulcers  of  the  Esophagus^ — Etiology. — Severe  burns  from  the 
ingestion  of  acids  or  alkalis,  syphilis,  t\T>hoid,  cancer,  and  tuberculosis 
may  produce  local  ulceration  of  the  esophagus.  Decubital  ulcers 
may  occur  in  emaciated  persons  who  have  suffered  from  wasting 
disease.  They  usually  are  found  at  a  level  with  the  cricoid  cartilage, 
resulting  from  pressure,  probably  of  the  esophagus,  Ixitween  the  lar>Tix 
and  vertebrae  when  in  the  dorsal  fx>sition.  Pressure  ulcers  may  result 
from  circulatory  interference  of  growtlis  encroaching  on  the  esopha* 
gus.  Uremic  ulcers  occasionally  occur  and  peptic  ulcers  are  probably 
the  most  common. 

The  latter  possibly  result  in  part  from  regurgitation  of  the  gastric 
juice.  The  peptic  ulcer  of  the  esophagus  resembles  that  of  the  stomach. 
In  some  cases  it  lies  Just  above  the  orifice  of  the  cardia,  while  in  others 
it  begins  in  the  stomach  and  extends  through  the  cardia  into  the 
esophagus* 

Symipimns. — In  some  cases  esophageal  ulcer  is  latent  during  hfe, 
while  in  others  there  are  no  symptoms  until  perforation  takes  place. 
Dysphagia  and  hemorrhage  may  occur.  If  the  ulcer  lie  well  up  in 
the  esophagus,  there  may  be  local  pain  on  swallowing  at  the  site  of 
the  ulceration;  while  with  the  peptic  type  the  pain  lies  behind  tlie 
sternum  or  at  the  level  of  the  ensiform.  It  may  radiate  to  the  back. 
The  pain  usually  occurs  on  swallowing  or  immediately  afterward,  and 
is  thus  earlier  than  with  gastric  ulcer. 

Diagnosis. — During  active  hemorrhage  no  instrumentation  should 
be  employed.  About  ten  days  later  the  gentle  passage  of  soft 
stomach-tulles  of  various  size  may  enable  one  to  determine  the  sen- 
sitive area  of  tlie  ulcer.  Olives  of  various  sizes  with  a  flexible  stem 
may  be  cautiously  employed  for  the  same  purpose.  In  some  cases  one 
may  examine  carefully  with  the  esophagoscope  without  the  mandrin, 
with  the  light  turned  on,  as  in  the  case  of  removal  of  foreign  bodies. 
Some  recommend  locating  the  ulcerated  area  by  the  thread  method. 
The  patient  swallows  about  two  feet  of  No.  15  braided  surgeon's  silk, 
the  end  being  tied  about  the  patient's  ear.  This  is  left  in  situ  for 
two  to  three  hours  and  then  withdrawn.  Blood  will  stain  tlie  thread 
where  it  passes  over  the  ulcerated  surface,  and  its  distance  from  the 
mouth  can  thus  be  located. 

This  method  for  esophageal  ulcer  is  much  more  accurate  than  when 
employed  for  gastric  ulcer,  for  obvious  reasons.     It  is  worthy  of  trial 
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in  the  former,  but  the  writer  does  not  believe  it  of  value  for  the  diag- 
nosis of  dutxlenal  or  gastric  ulcer. 

Perforatioii  of  the  Esophagus.— Intense  thoracic  pain,  dyspnea, 
and  collapse  are  the  salient  symptoms.  Pneumothorax  or  hydro- 
pneumothorax  may  follow.  If  perforation  occur  high  up  in  the  neck» 
local  inflammation  may  result.  Perforation  may  also  take  place  into 
the  mediastinum.  If  perforation  t^ccurs  l^elow  the  diaphragm,  sub- 
phrenic  abscess  or  peritonitis  may  follow. 

Treatfnetit. — For  hemorrhage,  morphin,  J  to  |  grain  (0.008-0.016), 
should  be  given  by  hypodermic  injection.  Adrenalin  chlorid  ( i :  1000), 
5  to  10  drops  in  i  to  I  ounce  of  water,  is  to  be  administered  by  mouth 
for  the  local  styptic  efTect.  Gelatin  solution  or  Tremoliere's  solution, 
as  described  under  Gastric  Ulcer,  should  also  lie  given.  A  piece  of 
cracked  ice  may  be  swallowed  and  an  ice-bag  applied  externally. 

Rectal  feeding  should  Ix*  employed  for  a  few  days,  and  subse- 
quently liquid  diet  for  several  weeks.  The  patient  should  remain 
in  bed.  Bismuth  subnitrate  in  30-grain  (0.2)  doses  should  be  l>egun 
on  the  second  or  tliird  day  in  i  ounce  of  water  by  mouth,  four  times 
daily. 

Tincture  of  belladonna,  10  drops,  four  times  a  day,  in  i  dram  (4.0) 
of  water  can  be  given  for  the  spasmodic  pain.  If  the  ulceration  be 
syphilitic,  as  shovra  by  the  Wassermann  reaction,  **  606  "  or  appro- 
priate antiluetic  treatment  should  be  instituted.  Tuliercular  ulcer 
may  receive  local  treatment  through  the  esophagoscope  and  at  times 
ulcers  of  other  types.  A  bougie  should  occasionally  be  cautiously 
passed  to  prevent  stenosis.  If  symptoms  of  the  last  occur,  treatment 
should  in  any  event  l^e  at  once  begun. 

If  recurrent  hemorrhages  occur  or  stenosis  becomes  progressive, 
a  gastrostomy  is  indicated.  The  stricture  should  be  ultimately 
divided.  If  perforation  occurs,  operation  is  indicated.  Its  character 
depends  on  the  location  of  the  perforation. 

Gastrostomy  is  also  indicated  in  connection  witli  the  emergency 
Operation,  in  order  to  give  rest  to  the  esophagus  and  thus  enable 
out  to  feed  the  patient. 

Stricture  of  the  Esophagus. — The  method  of  determination  of 
stricture  of  the  esophagus,  malignant,  iienign,  and  that  due  to  cardio- 
spasm of  persistent  type,  with  resulting  fusiform  dilatation  of  the 
esophagus,  has  previously  been  descril>ed. 

Carcinoma  of  the  Esophagus, — Cancer  may  occur  in  any  part  of 
the  esophagus,  with  resulting  stenosis  and  infiltration  of  the  neighbor- 
ing structures. 

In  the  English-speaking  countries,  statistics  show  that  cancer  of 
the  esophagus  is  only  slightly  less  frequent  than  carcinoma  of  the 
stomach.  Tlie  disease  is  most  frequent  in  the  male  and  usually  occurs 
between  the  ages  of  forty  and  sixty  years. 

The  squamous-celled  epithelioma  is  the  most  common,  or  the 
enocarcinoma.     Occasionally  the  growtli  is  of  the  soft,  f ungating, 
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cauliflower  type.     Stenosis  results  with  dilatation  of  the  esophagus 

above  the  point  of  stricLure. 

Symptoms, — In  a  patient  over  forty  years  of  age,  in  whom  there  is 
no  history  or  any  cause  that  might  produce  a  cicatricial  stricture  of 
benign  type,  where  dysphagia  (difficulty  in  swallowing  food)  gradually 
develops,  when  stenosis  is  determined  by  examination  and  the  patient 
is  rapidly  losing  weight  and  strength,  carcinoma  is  properly  the  diag- 
nosis. Regurgitation  of  food  is  present,  and  the  higher  the  obstruc- 
tion, the  sooner  it  occurs.  The  food  regurgitated  or  aspirated  is 
alkaline  and  contains  no  gastric  secretion.  BIckkI  (visible  or 
occult)  and  also  pus  are  present  later  when  ulceration  has  occurred. 
One  of  the  recurrent  laryngeal  nerves  may  become  involved  and 
there  may  be  dyspnea  and  a  hoarse  voice.  If  the  sympathetic  sys- 
tem is  affected,  there  may  be  contraction  of  the  pupil  on  that  side, 
with  ptosis  and  sluggish  reaction  to  light.  There  is  a  feeling  of 
pressure  and  sometimes  severe  pains  are  present  near  the  seat  of 
the  growth  or  radiating  into  the  shoulders  and  back.  Cachexia  and 
marked  anemia  develop.  Occult  blood  may  be  found  in  the  feces. 
The  cervical  and  supraclavicular  glands  are  often  palpable  later  in 
the  course  of  the  disease.  The  growth  with  enlarged  glands,  if  it 
be  in  the  neck  above  the  lev^el  of  the  sternum,  is  palpable  quite  early. 

The  growth  usually  extends  into  the  surrounding  tissues,  involving 
eventually  the  blood-vessels,  nerv^es,  pleura,  lungs,  diaphragm,  peri- 
cardium, mediastinum,  and  glands. 

The  method  of  examination  for  all  t>'pes  of  stenosis  has  already 
been  described.  Syphilis  should  be  excluded  by  the  Wassermann  and 
Noguchi  tests. 

Treatment. — Gastrostomy  is  indicated  and  later  complete  excision 
of  the  growtli,  if  such  be  possible.  Gastrostomy  in  any  event  allows 
feeding  the  patient  through  the  fistula  and  thus  prolongs  life. 

If  consent  cannot  he  obtained  for  operation,  lavage  of  the  esoph- 
agus  above  the  stricture,  hquid  diet,  cocain  (2  per  cent*  spray),  or 
eucain  (3  per  cent,  spray)  before  eating,  and  hypodermics  of  morphin, 
J  to  }  grain  {0,008-0.016),  to  relieve  pain,  are  indicated.  The  inges- 
tion of  olive  oil,  J  to  i  ounce  l>efore  each  feeding,  aids  t!ie  passage  of 
food  through  tlie  stricture,  just  as  it  is  of  value  in  pyloric  stenosis  for 
the  same  purpose.  Local  treatment  with  radium  and  cautious  dila- 
tation may  l>e  tried. 

Benign  Growths  of  the  Esophagus. — These  are  rare  and  usually  of 
small  size,  such  as  fibroma,  papilloma,  myoma,  fibromyoma,  and 
lipoma.  They  may  be  single  or  multiple,  pedunculated  or  sessile. 
The  symptoms  are  those  of  a  mild  stenosis.  The  esophagoscope  will 
determine  their  presence  and  in  some  cases  they  can  be  removed 
through  it  by  a  snare. 

Examination  of  the  Abdomen.^The  special  methods  of  physical 
examination  of  the  stomach  and  intestines  are  described  in  the  parts 
of  this  volume  devoted  to  these  subjects.     It  seems  advisable  to 
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refer  to  the  general  methods  of  examination  of  the  abdomen  and 
the  other  viscera. 

Anatomic  Landmarks, — The  ensiform  appendix  and  down-curved 
arches  of  the  ribs  constitute  tlie  upper  bony  landmarks.  The  iliac 
crests,  anterior  superior  spines  of  the  ilia,  and  the  symphysis  pubis 
in  the  median  line  are  the  lateral  and  lower  boundaries. 

The  linea  alba  lies  between  the  recti  muscles  in  the  median  line, 
runs  from  the  ensiform  appendix  to  the  pubic  symphysis,  and  is 
visible  as  a  groove  above  the  umbilicus. 

The  umbilicus  is  somewhat  variable  in  its  position,  though  usually 
lying  about  2  inches  above  the  bi spinal  line  drawn  transversely 
between  the  anterior  superior  spines  of  the  ilia.     The  recti  muscles 
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Fig,  25, — TuiJo;imphic  areas  of  llie  abdoraen. 

He  on  each  side  of  the  linea  alba  and  are  bounded  externally  by  the 
linese  semilunares,  which  run  with  an  outward  curve  from  the  lowest 
part  of  the  seventh  rib  to  the  pubic  spines.  These  lines  Ue  on  each 
side  about  3  inches  from  the  umbilicus. 

Topographic  Areas. — In  order  to  describe  the  situation  of  organs 
or  lesions,  the  surface  of  the  abdomen  is  divided  into  regions,  of  which 
the  method  depicted  in  Fig,  25  is  in  general  use. 

lliere  are  nine  regions  divided  oflf  by  four  lines,  two  horizontal 
and  two  vertical.  The  horizontal  lines  are  the  infracostal  or  sub- 
costal»  drawn  transversely  at  the  level  of  the  inferior  borders  of  the 
tenth  ribs,  and  the  bispinal  line,  connecting  the  anterior  superior 
spines  of  the  ilia.  The  vertical  lines  pass  through  the  center  of 
Poupart*s  ligament  on  each  side  and  are  downward  prolongations  of 
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the  mammillary  lines  of  the  thorax.  The  boundary  lines  between 
the  epigastric  and  hypochondriac  regions  correspond  with  the  costal 
margins,  and  the  ihac  regions  correspond  to  the  so-called  inguinal 
regions. 

A  second  method  of  dividing  the  abdomen  is  by  a  vertical  and 
transverse  line  through  the  umbilicus,  forming  four  quadrants. 

In  reference  to  the  various  landmarks,  one  often  measures  dis- 
tances by  the  finger-breadth.  The  average  finger- breadth  is  J  inch; 
two,  i\  inches;  etc. 

A  hand-breadth  averages  3  J  to  4  inches. 

Freparatian  of  (he  Patient  and  Technic— The  patient  should 
preferably  lie  in  bed  in  the  dorsal  position,  quite  flat,  with  the  head 
on  a  single  thin  pillow.  The  same  posture  should  be  assumed  if  the 
examination  be  made  on  the  office  table.  The  bedclothing  should 
be  draw^n  weh  down,  except  the  sheet,  under  cover  of  shich  the 
nightdress  or  undershirt  should  be  drawn  up  to  the  lower  sternum, 
and  the  sheet  then  folded  down  to  a  short  distance  above  the  pubes. 
The  sheet  may  not  be  required  in  the  office,  though  generally  prefer- 
able. 

The  patient  should  lie  as  symmetrically  as  possible,  with  the  pubic 
spines  at  the  same  level  and  a  good  light  secured.  It  is  of  value  to 
make  an  observation  also  in  the  sititng  or  standing  position,  as  pro- 
lapse of  the  abdominal  walls  or  liscera  can  thus  be  more  clearly  seen. 

Inspection. — Inspection  should  be  from  the  front,  sides,  and  back. 
It  is  of  great  importance.  With  excessive  abdominal  distention  the 
skin  is  smooth,  shining,  and  stretched.  Copper -colored,  scaly, 
somewhat  circular  spots  are  significant  of  secondary  syphilis;  and 
whitish  streaks,  or  striae,  of  long-continued  distention,  such  as  from 
pregnancy  or  ascites. 

Typhoid  eruption  or  exanthemata  may  in  some  cases  be  in 
evidence.  Glandular  enlargements  in  tlie  groin  or  old  scars  are 
suggestive  of  venereal  infection.  Inguinal,  umbilical,  or  femoral 
hernia  may  be  observed. 

Inspection  of  the  blood-vessels  often  affords  valuable  information. 
Enlarged  veins  radiating  from  the  umbilicus  (the  caput  medusae) 
are  significant  of  portal  obstruction,  cirrhosis,  or  tumor  of  the  liver. 
General  enlargement  of  the  abdominal  veins  may  be  present  in 
similar  conditions,  or  from  pressure  on  the  vense  cavae  by  tlioracic 
or  abdominal  tumors.  If  a  dilated  lateral  vein  is  present  rtmning 
up  the  right  midaxillar^-  line,  it  should  be  emptied  by  massage,  and 
the  method  of  its  refilling  carefully  observed.  If  the  portal  vein,  or 
the  inferior  vena  cava,  is  obstructed,  the  direction  is  upward;  but 
if  the  superior  vena  cava  is  pressed  upon,  the  direction  is  downward. 

Distention  of  the  veins  in  the  pubic  region  alone  shows  some 
probable  obstruction  below  the  liver. 

Enlarged  epigastric  arteries  are  diagnostic  of  obstruction  of 
aorta  or  iliacs. 
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An  umbilicus  that  protrudes  is  suggestive  of  hernia,  ascites, 
pregnancy,  or  some  form  of  abdominal  distention. 

Absence  of  respiratory  abdominal  movements,  with  accentuation 
of  thoracic  respiration,  is  significant  of  peritonitis. 

Peristaltic  unrest  (\isible  peristalsis)  is  usually  diagnostic  of 
stenosis  of  the  pylorus  or  intestines  or  of  intestinal  obstruction. 
It  may  rarely  occur  normally  in  thin  persons. 

One  can  at  times  infer  the  site  of  the  obstruction  by  the  location 
ad  character  of  the  peristalsis.  The  waves  run  in  the  stomach 
I  from  left  to  right  and  in  the  transverse  colon  from  right  to  left.  If 
the  obstruction  is  near  the  ileocecal  valve,  the  swollen  and  moving 
cofls  of  the  intestine  lie  one 
abov^e  the  other  in  the  central 
'part  of  the  abdomen  (ladder 
pattern). 

If  the  constriction  is  lower 
»  down  in  the  large  intestine,  the 
'-distention  is  chiefly  visible  in 
the  course  of  the  colon  (in  the 
circumference    of    the    abdo- 
men).    A  recurring  protul>er- 
ance  at  one  point,  disappear- 
'ing    with    a    loud    sound,    is 
probably  near    the    point    of 
stenosis. 

Protrusion    from    a  tumv^ 
can  at  times  be  observed. 

Method  of  Abdo^niual  Pal- 

[  fation, — The  right  hand  should 

[be  warmed  and  laid  flat  upon 

[the surface  of  the  abdomen,  the 

physician  sitting  to  the  right 

of  the  patient  (Fig.  26). 

Palpation  should  be  at  first 
with  somew^hat  circular  press-  pig.  26.— Abdominal  palpation, 

ing  movements,  sliding  the  skin 

over  the  parts  beneath,  and  passing  frum  one  portion  of  the  al>domen 

to  another.     One   should   not   poke   suddenly  with   the  finger-tips. 

GradnaUy  deeper  localized  palpation  may  be  made  vrith  the  finger- 

.pulps  to  determine  the  presence  of  tender  spots,  or  the  shape,  size, 

f%nd  mobility  of  existing  masses  or  swellings. 

The  facial  appearance  of  tlie  patient  rather  than  the  verbal  ex- 
pression tells  w^ietlier  true  pain  is  present.  Tenderness  suggests 
inflammation  or  ulceration.  McBurney's  point  should  always  lie 
explored  for  appendicitis. 

If  firm  pressure  elicits  tenderness,  it  is  apt  to  be  real  and  deep 
ated,  rather  than  a  stu-face  lesion  or  hyperesthesia. 
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If  hysteria  is  suspected,  the  patient's  attention  can  be  diverted 
by  pressing  on  a  different  part  of  the  surface  with  one  hand,  while 
the  other  hand  explores  the  original  seat  of  pain  complained  of. 
Absence  of  true  tenderness  is  thus  frequently  revealed. 

If  the  abdominal  muscles  are  contracted,  the  knees  and  thighs 
should  be  flexed  and  a  pillow  placed  l>eneath  the  head  and  shoulders 
to  secure  relaxation.  The  Jiexion  of  the  louder  limbs  I  believe  preferable 
in  every  case.  Deep  and  rapid  respirations  at  the  end  of  expiration 
relax  the  muscles  momentarily  and  render  examination  more  easy. 
This  method  aids  in  differentiation,  whether  the  mass  felt  is  due  to 
contraction  of  the  belly  of  a  muscle^  such  as  of   the   rectus,  and 

whether  a  tumor  is  movable  with 
respiration,  Howard  Kelly  recom- 
mends vibratory  movements  with 
the  fingers  while  palpating. 

In  some  cases  reinforced  pal- 
pation, the  left  hand  exerting 
pressure  over  the  right,  as  in  Fig. 
27,  is  of  value,  especially  in  ex- 
aitunation  of  the  deeper  organs. 
During  examination  forced  respi- 
ration should  be  taken,  and  at 
each  expiration  the  abdominal 
wall  should  lie  pressed  upon  firm- 
ly, maintaining  during  inspiration 
the  "ground  which  has  been  gained. 
k  ^^^^  ly    }^    ^^^^^H     This  method  is  of  special  service 

m  ^^^F  Y  ^ '^^^^^^H'      ^^  determining  a  chrctnic  enlarged 

f\  ^^^^^^^^^^^^^7  I^  there  is  fluid  in  the  perito- 

neal cavity  and  one  desires  to  pal- 
pate an  organ  which  is  obscured 
by  its  presence,  sudden  deep  pres- 
sure with  the  finger-tips  ("  dip- 
ping ")  will  displace  the  fluid. 
In  some  cases  a  general  anesthetic  may  be  necessary  for  a  thorough 
examination. 

All  the  regions  of  the  abdomen  should  be  explored,  the  umbilical, 
the  inguinal,  and  fetnoral  regions  being  examined  for  hernia. 

When  the  lateral  regions  are  examined,  both  hands  should  be 
employed,  one  Ix^ing  sHpped  under  the  body  so  as  to  make  forward 
pressure  lietween  the  last  rib  and  iliac  crest,  tlms  pushing  forward 
the  structure  against  the  examining  hand  in  front. 

At  times  it  may  be  of  service  to  examine  in  the  knee-chest 
position,  or  with  the  patient  standing  and  leaning  forward,  support- 
ing himself  with  the  hands  by  a  table  or  chair.  If  he  is  very  fat,  it 
is  often  useful  to  have  him  turn  partly  on  the  side,  thus  **  spilling  " 
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Fig.  2 7, ^Reinforced  palpation. 
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the  intestines  and  fatty  abdominal  walls  away  from  the  region  under 
investigation. 

Digital  rectal  and  vagifial  examination  are  very  necessary  in  many 
cases,  especially  when  the  lesion  is  situated  in  the  lower  third  of  the 
abdomen- 
There  is  a  method  of  abdominal  examinatiofi  used  abroad  which  I 
have  not  seen  recommended  in  our  text -books.  This  is  the  practice 
of  pnaking  abdominal ^  or  bimanual,  vaginal  examination  of  the  patient 
u^iie  in  a  very  hot  bath.  In  many  instances  the  abdominal  relaxation 
thus  obtained  nearly  equals  that  while  under  an  anesthetic,  with  the 
additional  advantage  that  the  patient  can  help  the  examiner  by  volun- 
tary movements,  such  as  deep  inspiration,  holding  the  breath,  etc. 
The  examination  can  be  made  in  an  ordinar>^  bath-tub  in  water  as 
hot  as  the  patient  can  bear.  If  it  is  necessary  to  have  the  patient 
higher  in  the  tub,  a  long  sheet  can  be  let  down  over  the  tub  into  the 
water  and  fastened  about  the  ends  of  the  tub  by  knotting  the  corners 
under  the  rolling  edge,  or  l>y  passing  clothesline  beneath  the  tub. 
The  patient  is  thus  suspended  in  a  hammock. 

Rigidity  of  one  or  both  of  the  recti  muscles  is  of  great  diagnostic 
importance,  being  significant  of  peritoneal  irritation,  local  peritonitis 
(if  one  muscle  be  involved),  or  general  peritonitis  if  botli  recti  and  all 

abdominal  muscles  are  affected. 

Occasionally  a  rigid  rectus  is  found  on  the  side  of  a  pneumonia 
or  diaphragmatic  pleurisy. 

llie  upper  segments  t>f  one  or  both  recti  may  be  rigid  in  abscess 
of  the  liver,  or  in  subphrenic  abscess,  or  of  the  right  rectus  in  acute 
cholecystitis;  the  right  rectus,  especially  the  lower  segment,  in 
appendicitis;  and  the  left  rectus  in  diverticulitis,  or  in  left-sided 
pehic  inflammation. 

Mensuration  of  the  circumference  of  the  abdomen  at  the  level  of 
the  umbihcus  and  of  the  length  of  its  anterior  wall  from  the  ensiform 
to  the  symphysis,  are  of  use  in  noting  the  increase  of  ascites  or  the 
growth  of  a  large  tumor.  An  uneven  protuberant  surface  is  char- 
acteristic of  a  malignant  growth ;  an  even  surface  is  more  often  found 
with  benignant  neoplasms  or  intussusception.  A  fecal  tumor  can 
usually  be  indented,  and  as  the  finger  is  raised  the  intestinal  wall 
slips  from  the  mass. 

Percussion  of  tlie  Ahdomen, — With  the  exception  of  pulmonary 
resonance,  which  we  note  in  defining  the  upper  limits  of  the  stomach 
and  li\'er,  and  splenic  and  hepatic  dulness,  the  normal  abdomen  is 
tympanitic.  From  the  presence  of  food  in  the  stomach  or  fecal 
accumulation  in  the  intestines  there  are  variations,  with  resulting 
dulness  or  even  flatness.  The  percussion  note  over  the  sigmoid 
flexure  and  lower  part  of  the  descending  colon  is  quite  frequently 
dull,  owing  to  the  tendency  to  fecal  accumulation  in  these  regions. 

In  general.  w*e  may  say  that  the  pitch  of  the  resonant  note  varies 
with  the  size  of  the  aii  space  and  the  degree  of  tension  of  the  con- 
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taining  cavity;  the  smaller  the  air  space  and  the  greater  the  tension, 
the  higher  is  the  pitch.  Hence,  the  empty  stomach  and  colon  would 
afford  a  lower  pitched  note  than  the  small  intestine. 

The  presence  of  food  and  liquid  in  the  stomach  modifies  the 
results  of  percussion,  as  do  also  feces  in  the  large  intestine.     For 


Simple  percussion. 


example,  with  an  empty  stomach  we  have  tympanites;  and  then 
quite  frequently  a  change  in  note  over  the  transverse  colon  to  dulness 
or  even  flatness;  or  with  the  partially  full  stomach  and  empty  intes- 
tine,  tympanites  above,  then  dulness  or  flatness  over  the  contents 
and  intestinal  tympanites  below.  It  is  well,  therefore,  to  have  the 
large  intestine  cleared  out  by  enema  before  examination.     Practically 


Fig-  -29, — Perctission  hammer. 

w^e  And  in  many  cases  stomach  tympanites  with  change  in  note  over 
the  colon  due  to  some  contents. 

.\mong  the  best  methods  of  percussion  are  simple  percussion 
with  the  finger  or  hammer,  flicking  percussion,  auscultatory  per- 
cussion, and  the  **  scratch  method  *'  of  auscultation. 
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In  simple  percussion*  the  middle  finger  of  the  left  hand  should 
be  laid  flat  on  the  abdomen  (the  pleximeter)  and  the  middle  finger  of 
the  right  hand*  bent  at  righl  angles,  should  be  employed  as  the  plexor, 
as  depicted  in  Fig.  28.  The  other  fingers  and  thumb  should  be 
folded  into  the  palm  of  the  hand. 

In  Fig.  29  is  shown  the  method  with  the  percussion  hammer  and 
the  correct  position.  The  finger  is  preferable  as  a  pleximeter,  as 
tiie  rubber  instruments  interfere  with  the  sounds. 

*' Flicking  percussion"  is  useful  in  detecting  sUght  degrees  of 
dulness. 

The  forefinger  or  middle  finger  of  the  left  hand  should  be  placed 
nail  downward  on  the  surface;  the  middle  finger  of  the  right  hand  is 
well  flexed,  so  that  the  nail  is  pressed  against  the  palmar  surface  of  the 
thumb.  It  is  then  suddenly  allowed  to  escape,  so  as  to  strike  sharply 
against  the  palmar  surface  of  the  finger  lying  on  the  abdomen  (Fig.  jo). 


Fig.  30. — Flicking  met  1 1  cuiision. 

Auscultatory  percussion  is  probably  of  greatest  value  in  ouiiining 
ccntiguous  air-containing  viscera. 

The  stethoscope  is  placed  over  the  organ  and  the  normal  note 
secured  by  percussion  close  to  the  instrument.  Then  i>ercussion  is 
carried  out,  beginning  at  some  distance,  from  above,  below»  and 
laterally,  and  the  change  of  note  observed. 

This  method  and  the  ''  scratch  *'  method  will  be  described  later 
in  outlining  the  position  of  the  stomach  and  intestines. 

If  the  percussion  note  of  a  deep-seated  mass  is  to  be  eficited,  the 
plesdmeter  finger  must  be  pressed  slowly  and  firmly  down  in  order 
to  push  aside  or  compress  air-coils  of  intestine  which  would  mask 
the  note. 

If  dulness  is  present  where  it  should  not  exist,  it  should  be  as- 
certained whether  it  disappears  or  shifts  with  changes  in  the  posi- 
tion of  the  patient,  i.  €.,  whether  it  is  fluid. 
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If  the  distention  is  due  to  ascites  (fluid),  the  center  of  the  abdomen 
is  flattened  and  the  lateral  and  dependent  portions  bulge  outward, 
providing  the  fluid  is  not  excessive.  If  it  is  very  great,  the  abdomen 
is  arched  and  prominent,  the  umbilicus  is  bulging  or  stretched,  and 
the  shape  is  not  changed  when  the  posture  is  altered. 

On  percussion,  the  flanks  are  dull  and  the  center  of  the  abdomen 
tympanitic,  as  the  intestines  float  to  the  highest  point.  Unless  the 
quantity  of  fluid  is  excessive  the  line  of  dulness  changes  its  position, 
as  the  patient  is  turned  on  the  side,  the  fluid  gravitating  to  the  lowest 
point  and  being  replaced  by  the  tympanitic  intestine.  The  upper 
flank,  previously  dull,  is  now  tympanitic.  If  a  small  amount  of  fluid 
is  suspected,  percussion  in  the  umbilical  region  in  the  knee-chest 
position  will  give  dulness  when  it  was  tympanitic  in  the  dorsal 
position. 

Fluctuation  may  l^e  elicited  if  there  is  considerable  fluid. 

The  ulnar  edge  of  a  nurse's  or  assistant's  hand  should  be  pressed 
firmly  on  the  linea  alba,  to  cut  off  muscular  vibrations. 

One  hand  of  the  examiner  is  placed  upon  one  lateral  abdominal 
wall,  while  he  should  tap  sharply  with  the  fingers  on  the  opposite  side. 
If  fluid  is  present,  a  transmitted  wave — at  times  visible — will  be 
felt  by  the  palpating  hand. 

With  tumors,  enlargement  of  the  abdomen  is  not  symmetric. 
Percussion  does  not  show  the  uniform  resonance  of  gas  nor  the 
lateral  dulness  and  central  tympanites  of  fluid,  and  palpation  dem- 
onstrates the  solidity  of  the  mass. 

With  gas,  the  abdomen  is  arched  and  tense,  universally  tym- 
panitic, and  fluctuation  cannot  be  obtained. 

Sources  of  Error. — The  segments  of  the  recti  muscles  when 
contracted  may  simulate  a  small  tumor. 

By  insinuating  the  tips  of  the  fingers  under  the  edge  of  the  ap- 
parent tumor  and  having  the  patient  raise  the  head  and  shoulders, 
the  muscle  is  felt  to  contract  and  thicken. 

A  localized  contraction  of  the  abdominal  muscles  or  a  persistent 
gaseous  distention  of  a  portion  of  the  intestines  (**  phantom  "  tumor) 
may  be  deceptive.  These  occur,  as  a  rule,  in  hysteric  women  and 
are  dull  or  tympanitic,  depending  on  the  above  conditions.  They 
disappear  during  rapid  forced  respiration  or  under  anesthesia. 

Fitz  believes  that  some  "  phantom  "  tumors  are  congenital  or 
acquired  dilatation  of  the  colon. 

Auscultation  of  the  Abdomen. — Sounds  in  the  Abdominal  Cavity, 
— In  the  healthy  intestines  there  are  always  bubbling  or  gurgling 
sounds  heard  on  auscultation.  The  entire  absence  of  sound  is  sig- 
nificant of  intestinal  paresis. 

With  mechanic  obstruction  the  sounds  are  usually  increased  in 
intensity  and  numl^er. 

With  intestinal  paresis,  usually  due  to  peritonitis,  the  heart  and 
respiratory  sounds  may  be  audible  over  the  entire  abdomen.     This 


Fig- 3t'^Rptat inns  of  ilic  visctra.     Anterior  view:  L,  L,  Lungs;  .4,  heart;  B, 
liver;  C,  stomach;  x^  jjiillbladtler:  D,  colon;  E,  small  intestine. 


Fig.  32 — Relations  of  the  viscera.     Posterior  view. 
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mammillary  lines,  or  about  2  to  2  J  inches  from  the  left  edge  of  the 
sternum. 

Point  2  lies  in  the  fourth  right  intercostal  space  in  the  mammillary 
line.  From  2  to  1  draw  a  connecting  Ihie,  slightly  convex  upward 
on  the  right  half  and  concave  on  the  left,  cur\dng  down  at  the  lowest 
point  to  the  base  of  the  ensiform  appendix. 

I'rom  2  draw  a  line  nearly  horizontally  to  the  right  and  pos* 
teriorly,  which  should  cut  the  midaxillary  line  in  the  seventh  space 

and  the  scapular  line  in  the  ninth 
space,  to  the  midspinal  line.  This 
line,  front,  side,  and  back,  corre- 
sponds to  the  upper  border  of  the 
liver. 

To  delimit  the  lower  border, 
mark  point  4  in  the  median  line 
(linea  alba)  ^bout  a  hand -breadth 
(3 1  to  4  inches)  below  the  base  of 
the  ensiform  prc»cess  of  the  ster- 
num. 

Mark  point  3  at  the  low^er 
edge  of  tlie  ninth  right  costal  car- 
tilage, and  another  point  5  at  the 
edge  of  the  left  costal  arch  on  a 
Level  with  the  lower  border  of  the 
sixth  rib.  A  line  should  then  be 
drawn  from  3  to  4  upward  and  to 
the  left.  At  4  is  indicated  the 
notch  between  the  liver  Jobes, 
From  4  a  slightly  curved  line  to 
I,  passing  through  5,  should  next 
be  drawn.  The  line  from  3  to  i 
indicates  the  lower  anterior  border 
of  the  tirgan. 

From  point  3  draw^  a  line  back- 
ward  and   to   the   right,  cutting 
the  tenth  intercostal  space  in  the 
midaxillary  line,  from  which  point  it  joins  the  spine  at  a  level  of  the 
eleventh  rib  (I'^'ig.  34).      This  line  demarks  the  lower  border  of  the 
liver  laterally  and  posteriorly,  and  is  a  continuation  of  the  anterior 

1  inferior  border. 
This  ilhistration   shows  diagrammatically  the    relations    of    the 
lower  borders  of  the  lung,  pleura,  and  liver  in  the  midaxillary  line. 
The  left  IoIk*  lies  to  the  left  of  the  linea  alba  and  extends  nearly 
to  the  nipple,  the  notch  lying  in  the  midline.     In  the  right  mammil- 
lary line  the  liver  extends  from  just  l>elow  the  level  of  the  nipple  to 
the  costal  margin. 
The  horizontal  shadings  in  Fig.  33  show  the  portion   of  liver 


I^ig.  34-' 


^Lower  border  of  liver  (mid' 
axillary  line)- 
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overlapped  by  lung,  and  the  vertical  shadings,  that  overlapped  by 
the  heart, 

Tlie  gall*bladder,  which  is  pear  shaped,  lies  just  internal  to  the 
ninth  right  costal  cartilage, 

PHYSICAL  EXAMINATION  OF  THE  LIVER  AND  GALL-BLADDER 
Inspection-— The  method  advocated  by  M.  Knapp  I  have  found 
most  practicaL  The  patient  stands  with  the  abdomen  uncovered 
facing  a  good  hght»  the  examiner  slightly  to  the  patient's  right,  so 
as  not  to  interfere  with  the  exposure  to  hght.  The  lower  edge  of 
the  enlarged  liver  shows  on  the  abdomen  as  a  linear  transverse 
shadow,  moving  up  and  down  with  respiration  and  being  especially 
prominent  at  the  close  of  expiration,  when  there  is  a  sudden  check 
to  the  movement.  Pulsation  can  occasionally  be  observed.  Ex- 
treme enlargement  may  cause  fulness  in  the  right  hypochotidrium. 

An  enlarged  gall-bladder  can  be  appreciated  in  the  same  manner. 
Inspection  may  also  be  made  with  the  patient  in  the  dorsal  position, 
the  examiner  stooping  so  as  to  bring  the  eyes  on  a  level  with  the 
abdomen, 

Palpation.^The  head  and  shoulders  should  be  slightly  raised 
and  the  knees  and  thighs  flexed,  the  patient  being  in  the  dorsal 


I'i^'  35' — ^'*  Spilling  *'  the  liver. 


ition.  The  examiner,  sitting  on  the  right  side  of  the  patient, 
should  lay  the  right  hand  flat  on  the  abdomen  below  the  right  costal 
arch,  tlie  fingers  pointing  upward  and  obliquely  inward  just  to  the 
right  of  the  right  rectus.  Depress  the  fingers  and  feel  for  the  resistant 
edge  of  the  livxT.  The  patient  should  be  directed  to  take  deep  respira- 
tions, and  by  pressing  inward  and  upward  with  the  fingers  the  edge 
of  the  organ  can  be  felt  to  move  up  and  down. 

As  the  liver  may  be  enlarged,  palpation  for  its  lower  edg^  must 
be  begnn  from  the  level  of  the  umbilicus  upward.  It  is  often  neces- 
sary to  feel  for  the  notch  of  the  gall-bladder  or  round  ligament  to  de- 
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temiine  whether  it  is  the  edge  of  the  liver  which  is  felt  on  palpation. 
One  should  note  whether  the  edge  is  shaq?  or  thick,  or  smooth  or 
irregular.  In  some  cases  with  thick  abdominal  walls  ttie  liver  may 
be  '*  spilled  "  against  the  latter  by  turning  the  patient  on  the  right 
side,  as  in  Fig,  35,  thus  rendering  palpation  more  easy.  The  hand 
in  this  case  may  be  in  the  reversed  position. 

The  surface  of  the  liver  should  be  palpated,  the  left  lobe  in  the  j 
epigastrium  and  the  portion  projecting  below  the  ribs,  if  it  be  enlarged,  1 

One  should  obsers^e  whether  it  is  rough,  smooth,  nodular,  or 
whether  large  tumor-like  masses  are  present;  also  whether  it  is  hard 
or  soft  and  fluctuating;  or  if  there  is  a  thrill  (hydatid),  or  friction 
during  respiration,  or  pulsation.  If  the  abdomen  is  distended  the 
*'  dipping  *'  method  of  palpation  may  be  necessa^>^ 

The  empty  gall-bladder  is  not  palpable.  If  distended  it  feels  like 
a  smooth  pear-shaped  tumor,  moves  with  respiration^  and  is  movable 
laterally,  unless  there  are  adhesions. 

If  malignant  growth  is  present,  the  gall-bladder  is  irregular  and 
nodular.  If  there  are  many  gall-stones,  Hutchinson  describes  the 
feel  as  of  a  "  bag  of  nuts.'* 

Percussion  of  Liver  and  Gall-bladder, — For  anterior  and  lateral 
percussion  tlie  patient  should  lie  dowTi;  for  percussion  posteriorly 
he  should  be  sitting  or  standing. 

The  upper  part  of  the  right  lobe  is  overlapped  by  the  lung,  and 
of  the  left  lobe,  a  small  area  is  covered  by  the  left  lung  and  heart. 

Percussion  over  the  covered  part  gives  impaired  pulmonary 
resonance,  or  modified  dulness  (deep»  relative,  or  covered  hepatic 
dulness).  The  part  in  contact  with  the  parietes  gives  absolute 
dulness  (superficial  or  exposed  dulness). 

It  is  necessary  to  delimit  the  entire  area.  Percuss  downward, 
first  in  the  mammillary  line,  beginning  at  the  second  intercostal 
space;  then  in  the  midaxillary  line  from  the  fourth  interspace,  and 
in  the  scapular  line  from  the  angle  of  the  scapula.  Percussion  should 
then  be  made  from  below  upward,  in  the  midline  from  the  umbilicus 
and  from  lateral  and  posterior  points  below  the  ribs. 

Centered  Hepatic  Didness. ^-Strong  percussion  should  be  employed, 
commencing  above  in  the  areas  noted,  and  watching  for  the  change 
from  pure  pulmonary  resonance  to  impaired  resonance,  w^hich 
denotes  the  presence  of  the  liver.  Impaired  resonance  is  found 
normally  in  the  fourth  space  in  the  mammillary  line;  in  the  seventh 
space  in  the  midaxillary  line;  and  in  the  ninth  space  in  the  scapular 
line. 

Upper  Limit  of  Exposed  {Absolute}  Hepatic  Dulness, — Gentle 
percussion  should  then  be  employed  and  normally  absolute  liver 
dulness  appears  in  the  mammillar>''  line  at  the  sixth  rib;  midaxillary 
line  at  the  eighth  rib;  and  in  the  scapular  line  at  the  tenth  rib. 

Louder  Limit  of  Hepatic  Duhiess .—Gentle  percussion  along  the 
lines   pre\Hously   indicated    from    below    upward    will    differentiate 
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overlapped  by  lung,  and  the  vertical  shadings,  that  overlapped  by 
the  heart. 

The  gall -bladder,  which  is  pear  shaped,  lies  just  internal  to  the 
ninth  right  costal  cartilage. 

PHYSICAL    EXAMINATION    OF    THE    LIVER  AND  GALL-BLADDER 

Inspection,— The  method  advr>cated  by  M.  Kjiapp  I  have  found 

St  practical.  The  patient  stands  with  the  abdomen  uncovered 
facing  a  good  light,  the  examiner  slightly  to  the  patient's  right,  so 
as  not  to  interfere  with  the  cx|)osure  to  light.  The  lower  edge  of 
the  enlarged  liver  shows  on  the  abdomen  as  a  linear  transverse 
shadow*  moving  up  and  down  with  respiration  and  being  especially 
prominent  at  the  close  of  expiration,  when  there  is  a  sudden  check 
to  the  mo%^ement.  Pulsation  can  occasionally  be  observed.  Ex- 
treme enlargement  may  cause  fulness  in  the  right  hypoctiondrium. 

An  enlarged  gall-bladder  can  be  appreciated  in  the  same  manner. 
Inspection  may  also  be  made  with  the  patient  in  the  dorsal  position, 
the  examiner  stooping  so  as  to  bring  tlie  eyes  on  a  level  with  the 
abdomen. 

Palpation.— The  head  and  shoulders  should  be  slightly  raised 
and  the  knees  and  thighs  flexed,  the  patient  being  in  the  dors^ 


Fig-  35. — ■'  Spilling  "the  liver. 

portion*  The  examiner,  sitting  on  the  right  side  of  the  patient, 
should  lay  the  right  hand  flat  on  the  abdomen  below  the  right  costal 
arch,  the  fingers  pointing  upward  and  obliquely  inward  just  to  the 
right  of  the  right  rectus.  Depress  the  fingers  and  feel  for  the  resistant 
edge  of  the  liver.  The  patient  should  \ye  directed  to  take  deep  respira- 
tions, and  by  pressing  inward  and  upward  with  the  fingers  the  edge 
of  the  organ  can  be  felt  to  move  up  and  down. 

As  the  liver  may  be  enlarged,  palpation  for  its  lower  edge  must 
be  begun  from  the  level  of  the  umbilicus  upward.  It  is  often  neces- 
sary to  feel  for  the  notch  of  the  gall-bladder  or  round  ligament  to  de- 
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A  flocluating  swelling  at  the  lower  border  may  be  a  distended 
gali-bladder,  abscess,  or  hydatid  cyst. 

The  surface  is  struxjth  in  fatty  infiltration  or  degeneration,  in 
passive  congestion,  and  in  amyloid  disease;  it  is  rough  in  tubercular 
peritonitis  and  granular  to  the  feel  in  cirrhosis. 

Hard  nodules,  varying  in  size,  are  suggestive  of  cancer;  smooth, 
elevated  prominences  occur  with  gumraata.  A  smooth  projection 
may  l>e  due  to  abscess  or  cyst. 

Topography  of  the  Pancreas.^The  pancreas  (Fig.  37)  lies  about 
3  inches  above  the  umbilicus*  midway  between  the  navel  and  the 
ensiform  appendix,  corresponding  to  the  level  of  the  first  lumbar 
vertebra. 


4 


37— The  pancreas. 


It  is  about  6  inches  long  and  lies  deep  in  the  epigastrium »  trans* 
versely  across  the  spine,  with  its  head  resting  in  the  curve  of  the 
duodenum  and  its  tail  extending  to  the  spleen.  The  stomach  covers 
it  in  front.  It  is  rarely  accessible  to  direct  examination.  The  head 
of  the  organ  lies  in  close  relation  to  the  inferior  vena  cava,  portal 
vein,  and  common  bile-duct,  which  are  posterior.  A  cancer  or 
growtli  of  tlie  liead  of  the  pancreas  may  press  upon  these  blood- 
vessels and  cause  edema  and  ascites,  or  upon  the  bile-duct  and 
produce  persistent  jaundice  with  dilatation  of  the  gall-bladder. 

Pain,  fatty  diarrhea,  ascites,  glycosuria,  and  jaundice  may  result 
from  pancreatic  disease. 

The  diseases  in  which  these  conditions  are  present  are  acute 
hemorrhagic  or  suppurative  pancreatitis,  chronic  pancreatitis,  and 
tumor — either  carcinomatous  or  cystic. 


GENERAL   METHODS   OF   PHYSICAL  EXAMINATION 


75 


Under  Diseases  of  the  Pancreas  the  author  refers  his  readers  for 
a  complete  description  of  the  subject. 

Physical  Examination, — Normally  the  pancreas  cannot  be  pal- 
pated unless  the  patient  is  extremely  emaciated. 

An  imp43rtant  physical  sign  of  pancreatic  disease  is  the  presence 
of  a  tumor  in  the  median  portion  of  the  epigastrium,  midway  between 
the  navel  and  the  ensiform  process.  It  is  deep  seated  and  often  noth* 
more  titan  a  sense  of  resistance  can  be  appreciated  by  the  palpating 
hand. 

Topography  of  the  Spleen. — The  spleen  is  oval  flattened  in 
shape,  and  lies  in  the  left  hypochondriac  region,  measuring  on  an 
average  5  by  3  inches.  It  reaches  from  a  point  1  h  inches  from  the 
midspinal  line  posteriorly  nearly  to  the  midaxillary  line,  lying  along 
the  ninths  tenth,  and  eleventh  ribs,  the  long  axis  Ix'ing  parallel  with 
the  ribs  and  running  obliquely  forward  and  downward,  as  in  Fig.  40. 


Fig,  38. — Hxamtnation  of  the  spleen.     '*  Spilling  '*  the  spleen. 

The  lower  tw^j-thirds  of  its  outer  surface  lie  against  the  lateral 
abdominal  wall,  and  the  upper  third  is  overlapped  by  the  diaphragm, 
which  separates  it  from  the  lower  border  of  the  left  limg.  The 
diaphragm  lies  above  and  the  left  kidney  posteriorly,  and  it  is  in 
contact  elsew^here  with  the  stomach,  pancreas,  colon,  and  small 
intestine. 

The  anterior  border  is  sliarp  and  indented  by  two  to  four  notches. 

Physical  Examination  of  the  Spleen.— Inspectian,— It  the  spleen 
is  greatly  enlarged,  it  may  be  visible  as  a  protul>erance  extend- 
ing from  the  left  hypochondrium  downward  and  inward,  moving 
with  respiration. 

Palpation. — With  the  patient  in  the  dorsal  position  and  the 
knees  and  thighs  flexed,  the  examiner  on  the  right  side  of  the  bed 
should  lay  the  right  hand  flat  on  the  abdomen  and  with  the  finger- 
tips exert  pressiu"e,  pushing  obliquely  upward  under  the  left  costal 


DISEASES  Of 


STOMACH  AKD   INTESTIKES 


margin   at   the   tenth   cartilage.     The  edge  of  the  enlarged   spleen 
can,  as  a  rule,  then  be  felt. 

If  it  is  not  palpable,  then  request  the  patient  to  take  deep  breaths, 
when  the  sharp  edge  of  the  organ,  which  is  smooth  and  usually  notched, 
moving  with  respiration,  will  be  felt  riding  over  the  finger-tips  and  ' 
directed  downward  and  inward. 

The  left  hand  may  be  placed  pK3steriorly  between  the  ends  of  the 
tenth  and  eleventh  ribs  and  firm  pressure  be  made,  so  as  to  tilt  the 
organ  forward  and  thus  make  palpation  more  easy.  Normally  the 
spleen  cannot  be  felt. 

If  the  organ  is  enlarged  a  depression  or  space»  into  which  the 
finger-tips  can  be  sunk,  can  be  detected  at  the  posterior  border  of 
the  enlarged  spleen  between  it  and  the  erector  spinse. 
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Fig. 


59. — St  Tumor  of  spleen;    K,  tumor  of  kidney, 
by  tympanitic  colon. 


Kidney  tumor  overlaid 


An  excellent  method  of  palpation  of  the  spleen  is  shown  in  Fig.  38. 
By  turning  the  patient  on  the  right  side,  combined  with  posterior 
pressure,  palpation  is  rendered  easier. 

It  is  often  necessary  to  differentiate  between  tumor  of  the  left 
kidney  or  spleen. 

The  spleen  is  oval,  moves  with  respiration,  is  notched,  has  a  sharp 
edge,  a  gap  is  present  between  it  and  the  lumbar  muscles,  and  it  has 
no  tympanitic  resonance  over  it. 

The  kidney  is  reniform  in  shape  and  rounded,  has  no  sharp  edge 
or  notch,  and  is  overlaid  by  tympanitic  resonance  (Fig.  39). 

Percussion    of  the  Spleen^ — The    patient    may   be    recumbent, 
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partially  tiimed  to  the  right,  midway  between  the  dorsal  and  right 
lateral  position,  with  the  left  arm  extended  over  the  head;  or  the 
^examination  may  be  made  in  the  sitting  posture.     Percussion  should 
be  light,  except  over  the  posterior  portion  near  the  kidney. 

It  should  be  carried  out  along  the  Hnes  .4,  7^,  C,  D  in  Fig,  40, 
Anterior  percussion  at  tlie  costal  margin  along  the  tenth  rib,  along 
A  until  the  tympanites  of  the  stomach  is  replaced  by  dulness,  usually 
at  midaxillary  hnt^  From  above  percuss  along  B,  commencing  at 
the  l^vtl  of  tlie  angle  of  the  scapula  midway  between  the  posterior 


Fig.  40. — Lines  for  percussion  of  spleen. 

axiUar>"  and  scapular  lines,  passing  vertically  downward  until  pul- 
monary resonance  is  impaired,  generally  at  ninth  rib. 

Percuss  from  below^  upward  along  line  C,  commencing  below 
the  border  of  the  ribs,  in  or  slightly  posterior  to  the  posterior  axillary 
line*  and  passing  upward  until  t)^mpanites  become  dull,  usually 
at  the  eleventh  rib. 

Posteriorly  percuss  strongly  from  midspinal  line  at  level  of  tenth 
rib  and  along  the  latter. 

Splenic  dulness  should  commence  ij  inches  from  the  median 
spinal  line.     It  is  difficult  to  determine.     The  area  of  splenic  dulness 
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is  oval,  2  to  2^  inches  by  5  to  3^  inches.     Diilness  of  over  3  J  inches, 

on  vertical  percussioni  shows  enlargement. 

Pleuritic  efFusion,  consolidation  at  the  left  base,  and  fecal  accumu- 
lation in  the  splenic  flexure,  may  obscure  percussion  of  the  spleen. 
Palpation  is  the  most  important  method  and  the  most  accurate. 

Acute  enlargement  of  the  spleen  occurs  with  infectious  diseases, 
such  as  typhoid,  malaria,  etc.,  and  in  septic  processes;  chronic 
enlargement,  with  leukemia,  malaria,  cirrhosis  of  the  liver,  amyloid 
disease,  pernicious  anemia,  etc.  The  organ  may  be  displaced 
downward  by  intrathoracic  pressure. 

Abscess,  carcinoma,  or  hydatids  may  cause  an  unequal  enlarge- 
ment. Liver  and  spleen  may  be  enlarged  together  in  passive  con- 
gestion, cirrhosis  of  the  liver,  leukemia,  and  in  amyloid  disease. 


lAMMiLiJARY 
LINE 
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Fig.  41, — Anterior  surface  of  kidneys. 

A  floating  spleen  may  occur  as  a  result  of  congenitaJ  laxity  of 
its  ligaments  or  to  overstretching  from  the  increased  size  or  weight. 
It  may  Ix?  part  of  a  visceroptosis,  usually  in  women.  It  is  recognized 
by  its  mobility,  shape,  sharp  edge,  and  notches. 

Topography  of  the  Kidneys^^The  two  kidneys  lie  against  the 
posterior  abdominal  wall,  one  on  each  side  of  the  spinal  column,  in 
beds  of  fat  and  connective  tissue.  They  are  of  reniform  shape. 
The  upper  end  of  the  right  kidney  is  in  contact  with  the  liver,  and 
the  left  kidney  with  the  spleen.  They  are  retroperitoneal,  the 
ascending  and  descending  Ci>lon  respectively  Iving  in  relation  in 
front.  The  right  kidney  lies  about  J  inch  lower  than  the  left.  Each 
organ  is  about  4  inches  long,  2  to  2  J  indxes  in  breadth,  and  i  inch 
thick. 


GENERAL   METHODS   OF    PHYSICAL   EXAMINATION 


79 


Surface  Relations  of  the  Kidneys. — Draw  a  horizontal  line  through 
the  upper  marghi  of  the  umbilicus;  prolong  the  niammillary  lines  on 
each  side  downward  until  they  intersect  this  horizontal  line.  The 
points  of  intersection  he  about  3  inches  on  each  side  of  the  median 
line. 

From  the  intersections  measure  upward  i  inch  on  the  right  and 
1 1  inches  on  the  left  manimiilary  Hne,  and  draw  on  each  side  a  short 
horizontal  line.  The  lower  ends  of  the  kidneys  lie  at  these  levels 
(Fig.  41)^ 


Fig.  42, — Posterior  surface  relations  of  kidne>s:  A>  T.ower  Imrder  of  lungs; 
B,  level  of  spine  of  elevenih  tlornal  vertebra;  C,  lower  border  of  liver;  D^  level 
of  spine  of  third  lumbar  vertebra;  E,  colon. 

One  can  measure  3  inches  on  each  side  along  the  horizontal  line 
and  tJien  upward,  without  drawing  the  mammillary  line.  The 
kidneys  extend  upward  and  inward  about  4  inches,  one- third  to  the 
outer  side  and  two-thirds  to  the  inner  side  of  the  vertical  lines, 

Posteriar  Surfai'e  Relations  of  the  Kidneys. — Draw  a  horizontal 
line  across  the  back  at  the  level  of  the  tip  of  the  spine  of  the  eleventh 
dorsal  vertebra;  a  second  line  at  a  level  of  the  tip  of  the  spine  of  the 
third  lumbar  vertebra.  On  each  side  draw  a  vertical  line  from  the 
upper  to  the  lower  horizontal  lines,  1  inch  from  the  median  line  of 
the  spine,  and  second  vertical  lines  2}  inches  away  from  the  first  ver- 
tical lines.    Within  these  outer  parallelograms  lie  the  kidneys  (Fig.  42). 
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The  lower  ends  of  these  organs  lie  from  i  to  i  J  inches  above  the 
iliac  crests^  the  right  4  inch  lower  than  the  left.  About  a  third  of  the 
upper  ends  are  covered  by  the  eleventh  and  twelfth  ribs;  the  hver 
overlaps  the  right  kidney  and  the  spleen  the  left. 

Physical  Examination  of  the  Kidneys, — Inspection  is  seldom  of 
service:  palpation  is  most  valuable;  percussion  is  often  uncertain. 

Inspection. — A  large  tumor  of  the  kidneys  may  be  visible  in  the 
anterior  lumbar  regions,  extending  into  the  umbilical  region,  with 
outward  bulging  of  the  ribs  on  the  affected  side,  such  as  in  the  case 
of  sarcoma,  hydronephrosis,  or  cyst,  A  perinephritic  abscess  may 
become  visible  as  a  swelling  in  the  posterior  lumbar  region. 

Paipaiwn.—Tlih  is  most  important.  There  are  several  methods 
described,  of  which  the  two  following  are  the  most  practical: 


Fig.  43. — Palpation  of  kidney  (older  method). 


Method  /. — The  patient  lies  in  the  dorsal  position,  with  the  knees 
and  thighs  flexed,  and  the  head  is  slightly  raised  to  secure  perfect 
relaxation.  If  the  right  kidney  is  to  be  examined,  the  left  hand  is 
slipped  under  the  back,  so  that  it  rests  on  the  two  lower  ribs  and  the 
lumbar  space  i>elovv  them.  The  right  hand  is  laid  flat  on  the  abdomen 
in  front,  resting  below  the  costal  margin  to  the  outer  side  of  the 
rectus,  as  in  Fig.  43. 

The  patient  should  take  deep  and  slow  respirations,  and  during 
expiration  Arm  pressure  should  be  made  with  the  fingers  in  front 
against  posterior  counterpressnre,  so  that  the  kidney  may  be  grasped 
between  the  hands. 

If  the  kidney  is  normal  in  position  and  size,  the  extreme  lower 
edge  can  be  felt  if  the  abdominal  walls  are  not  too  thick.     If  the 
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lower  quadrant  of  the  or^an  can  he  clearly  palpated,  it  may  be 
considered  a  movable  kidney  (of  tlie  first  degree). 

Various  classificalions  of  mobility  have  l>een  given,  some  con- 
sidering the  organ  when  palpable  in  half  its  extent,  mobility  of  second 
degree;  entirely  palpable,  mobility  of  third  degree;  and  when  descend- 
ing into  the  abdominal  cavity,  mobility  of  fourth  degree.  Others 
consider  it  movable  if  the  entire  length  be  accessible,  especially  if  it 
can  slip  down  as  far  as  the  horizontal  umbilical  line;  and  if  it  can  be 
displaced  below  this  or  across  the  abdomen,  as  a  floating  kidney. 

I  believe  that  any  kidney  which  can  be  palpated  to  one-fourth 
of  its  extent  should  be  considered  movable ,  and  the  subdivision  into 
\"arious  degrees  of  mobility  to  be  excellent.  A  movable  kidney 
from    strain    or   traumatism    is   comparati\eh     r  ire.     Occasionally 


Fig*  44* — Palpation  of  kidney*     Step  i. 


we  find  a  congenital  floating  kidney  with  no  visceroptosis.  As  a 
nile»  I  believe  that  in  about  95  per  cent,  of  cases  of  movable  kidney 
the  condition  is  merely  part  of  a  ptosis  of  the  abdominal  organs, 
and  it  may  be  considered  to  be  practically  pathognomonic  of  this 
condition.  The  right  kidney  is  most  frequently  movable,  though 
both  may  be  so* 

If  the  kidney  is  not  found  at  its  normal  site,  it  should  l)e  searched 
for  in  the  abdomen. 

In  examination  of  the  left  kidney,  the  position  of  the  hands  is 
rcv-ersed. 

Afelltod  2. — This  is,  from  personal  experience,  the  most  practical 
method  of  palpation,  and  the  vanning  degrees  of  mobility  can  be 
detected  wth  greater  ease  than  by  the  method  already  described. 
6 
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For  examination  of  the  right  kidney,  the  patient  sits  up  in  bed, 
and  the  left  hand  of  the  examiner  grasps  tlie  right  flank,  the  thumb 
resting  under  the  costal  margin,  the  fingers  posteriorly.  The  patient 
breatlies  deeply,  or  coughs,  or  bears  down,  and  the  kidney  can  be 


I^ig*  45. — Palpation  of  kidney.     Step  2.  Patient  in  semi-ohlique  posture. 

felt  to  slip  do%vn  between  the  thumb  and  fingers,  like  "  a  pea  In  a 

pod/'  or  the  lower  margin  or  part  of  the  kidney  may  be  felt  {Fig.  44). 

If  the  organ  slips  beyond  the  thumb  and  fingers  or  is  not  found 

10  its  normal  position,   then  the  left  hand  grasps  the  flank   more 


Fig.  46. — Palpation  of  kidney.     Step  3  (final).     Patient  in  dorsal  position. 

firmly  and  upward  palpation  is  made  with  the  right  hand,  as  in 
Fig,  45,  the  patient  gradually  assuming  the  semioblique  and,  finally, 
the  dorsal  position,  the  final  step,  as  shown  in  Fig.  46. 

A   similar  method   with   the   patient   standing  is  employed   by 
Goelet,  but  the  techiiic  descril>ed  seems  preferable. 
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For  palpation  of  the  left  kidney,  the  position  of  the  hands  is 
reversed,  the  right  hand  grasping  the  loin  and  the  left  hand  anteriorly. 

Tumors,  hydronephrosis,  and  cysts  of  the  kidney  may  be  detected 
by  palpation  of  the  abdomen,  as  already  described. 

Brewer's  Paint. — Tenderness  at  the  costovertebral  angle  is 
diagnostic  of  an  acute  inflammatory  condition  of  the  kidney,  such  as 
infarctions,  etc.,  and  aids  in  differentiation  between  this  condition, 
appendix  adherent  to  the  liver,  and  acute  cholecystitis.  A  small  area 
of  tenderness  may  be  found  overlying  the  lowest  two  or  three  ribs* 
when  that  at  Brewer's  point  is  absent. 

Percussion  of  the  Kidney. — The  lower  and  part  of  the  outer  border 
of  the  kidney  may  at  times  be  determined  by  percussion,  comparing 
the  dulness  with  the  tympanitic  note  of  the  colon  which  lies  ante- 
riorly. As  a  rule,  the  thickness  of  the  muscles,  peritoneal  fat,  or  fecal 
accumulation  renders  the  results  uncertain.  Inflation  of  the  colon 
with  air  or  carbonic  acid  gas  may  aid  in  outiining  renal  dulness  or  per- 
cussion by  comparison  with  the  tympanitic  area.  A  clear  tympanitic 
note  will  be  given  if  the  kidney  is  absent  (prolapsed)  on  that  side. 

Position  for  Percussion. — The  patient  may  lie  on  the  abdomen, 
with  one  or  two  pillows  placed  underneath,  to  arch  the  back;  or  on 
the  side,  midway  between  the  lateral  and  prone  position,  the  physician 
sitting  facing  the  patient's  back  and  percussing  the  uppermost  kidney. 

One  should  commence  percussion  in  the  middle  of  the  area  in 
which  the  kidney  lies  (Fig.  42),  using  heavy  strokes,  and  percuss 
outward  until  the  kidney  dulness  is  replaced  by  tympanites;  also 
percuss  downward  in  the  same  way.  Increased  dulness  shows 
enlarged  kidney.  Lerche^  holds  that,  with  percussion  hammer  and 
ivory  plate  (plexor-pleximeter),  and  using  a  drop  stroke  (not  tapping), 
better  results  are  secured. 

To  Differentiate  a  Movable  Right  Kidney  from  the  Distended 
Gall-bladder. — The  kidney  is  movable  in  all  directions,  can  be  carried 
downward,  does  not  move  with  respiration.  Tympanites  is  found 
between  it  and  the  costal  margin;  the  shape  is  reniform,  and  it  may 
be  pushed  back  into  its  normal  position. 

The  distended  gall-bladder  moves  with  respiration,  and  can  only 
be  moved  laterally;  if  pushed  away  from  the  abdominal  wall,  it 
tends  to  resume  its  original  position,  and  there  is  no  tympanites 
between  it  and  the  liver  dulness. 

The  chief  causes  of  enlarged  kidney  are  pyonephrosis,  perine- 
phritic  abscess,  hydronephrosis,  cysts,  carcinoma,  and  sarcoma. 

An  enlarged  kidney  tends  to  dev^elop  toward  the  front ;  an  abscess, 
posteriorly,  between  the  last  rib  and  the  iliac  crest. 

With  enlarged  kidney,  the  colon  overlays  in  front  of  the  tumor. 
With  splenic  tumor,  this  does  not  occur  (Fig.  39). 

If  in  doubt,  inflate  the  descending  colon  with  air  through  a  colon- 
tube  or  catheter. 

*Med.  Rec,  July  15,  191 1.  ^i^i^^  peb  4,  191 1. 
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CHAPTER  V 

METHODS  OF  PHYSICAL  EXAMINATION  OF  THE 

STOMACH 

General  Considerations. — For  an  intelligent  understanding  of 
the  subject,  it  is  necessary  briefly  to  define  those  conditions  which 
constitnte  an  abnormality  in  the  position  of  the  stomach  and  to 
differentiate  between  them. 

The  greater  curvature  of  the  normally  distended  stomach  hes 
about  2  to  3  fingers- breadth  (li-si  inches)  alx>ve  the  umbilicus. 
The  normal  position  of  the  organ  has  been  indicated  in  Chapter  I. 
It  must  l>e  remembered  that  some  possess  an  abnormally  large 
stomach,  and  that  it  can  be  considered  to  be  dilated  only  if  there 
are  symptoms  associated  which  point  to  this  organ. 

If  there  is  atony  of  the  stomach,  with  motor  insufficiency,  the 
patient  having  gastric  symptoms,  while  the  lower  border  of  the  sUmmih 
is  defined  at  the  level  of  the  umbilicus  or  below  it,  the  lesser  curvature 
maintaining  its  relations  to  the  diaphragm,  we  may  consider  the 
organ  to  be  dilated.  This  constitutes  the  atonic  type  of  dilatation, 
which  is  extremely  common.  Many  of  this  class  suffer  from  auto- 
intoxication with  nervous  sequelae,  and  are  found  in  great  numbers 
in  our  asylums  and  among  our  nervous  cases*  Attention  may  be 
diverted  from  the  gastric  symptoms  and  they  may  even  l>e  slight. 

As  a  result  of  pyloric  spasm,  or  benign  or  malignant  stricture  of 
the  pylorus,  or  any  obstruction  in  the  pyloric  region  interfering  with 
the  egress  of  the  gastric  contents,  we  have  the  so-called  stenotic 
type  of  dilatation  of  the  stomach. 

In  these  cases  the  lesser  curvature  retains  its  relation  to  the 
diaphragm,  while  the  lower  border  extends  to  the  umbilicus  or  l:>elow 
it,  and  gastric  symptoms  are  present  to  a  marked  degree  and  of  a 
special  type. 

With  gastroptosis  (prolapse  of  tlie  stomach),  the  suspensor>' 
ligaments  of  the  stomach  are  relaxed  and  tlie  entire  organ  sinks, 
the  lesser  curvature  as  well  as  tlie  greater.  In  aggravated  cases  the  lesser 
curvature  looks  inward  to  the   right,   and   the  greater   curvature 
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outward  to  the  left.  The  pylorus  may  often  lie  below  the  level  of 
the  umbilicus.  With  this  condition,  movable  kidney^specially 
of  the  right  organ — is  present,  and  may  practically  Ix*  considered 
pathognomonic,  in  my  opinion,  as  only  in  about  5  per  cent,  or  less 
of  cases  is  mobility  due  to  strain  or  injur>*.  The  congenital  floating 
kidney,  without  ptosis  of  other  viscera,  is  exceedingly  rare. 

U^ere  may  be  various  degrees  of  gastroptosis,  a  loop-shape,  or 
even  a  vertical  stomach,  similar  to  that  of  the  fetaJ  period,  which  are 
pictured  in  the  chapter  on  Gastroptosis.  The  change  in  position  of 
tiu  lesser  curvature  is,  therefore,  diagiwstic  oj  gastroptosis,  and  not  the 
position  of  the  lower  border  of  the  stomach.  The  prese>tce  of  fnovable 
kidney  is  also  diagnostic. 

It  seems  advisable  to  describe  the  methods  generally  employed. 
and  at  the  end  of  the  chapter  briefly  to  summarize  tliose  which  are 
of  most  practical  value. 

Preparation  of  the  Patient. — On  the  day  or  night  previous  to 
r  examination  the  bowels  should,  if  possible,  l3e  thoroughly  emptied 
'by  a  cathartic.  If  there  is  much  tympanites,  it  should  be  relieved 
by  a  hot  enema  of  about  i  liter  (i  quart)  of  normal  sahne  sohition 
or  soapsuds  and  water;  or,  if  the  condition  is  marked,  then  by  entero- 
clysis  at  iio*^  to  120°  F,  with  the  recurrent  tube  tKemp*s)  or  two 
catlieters.     This  carries  off  the  gas  in  a  satisfactory  manner. 

The  patient  should  be  examined  in  the  dorsal,  semi-oblique,  and 
standing  positions. 

Inspection. — Examination  in  the  dorsal  position  should  first 
be  made. 

A  recognizable  bulging,  distinct  from  the  epigastrium,  especially 

if  it  occur  in  tlie  umbilical  or  hypogastric  region,  may  be  due  to  a 

dilated  stomach;  the  epigastrium,  under  these  conditions,  is  usually 

I  hollow   and   depressed.     Inspection   is   often   of   assistance   in    thin 

itients,  especially  after  artificial   distention  of  the  stomach  with 

lie  acid  gas. 

Peristaltic  movements  of  the  dilated  stomach  are  at  times  ob- 
served. 

Kussmaul  has  noted  ver>'  active  peristaltic  movements  in  the 
dilated  stomach  (peristaltic  unrest),  the  waves  passing  from  the 
linea  alba  below  the  umbilicus  in  an  upward  direction  and  to  the 
flight  to  the  lower  margin  of  the  liver.  This  is  found  present  in  cases 
which  stenosis  of  the  pylorus  exists. 

We  can  facilitate  insj^ection  by  placing  the  patient  upon  a  raised 
aible,  the  head  toward  the  window,  the  shades  l^eing  arranged  so 
that  the  light  enters  on  a  plane  only  slightly  above  that  of  the  patient, 
and  is  directed  from  the  head  toward  the  feet.  The  examiner, 
standing  toward  the  foot  of  the  table  and  Ixniding  from  side  to  side, 
can  at  times  make  out  shadows  cast  by  the  inequalities  of  the  abdo- 
men. The  shadows  move  with  respiration.  By  this  method  the 
size,  shape,  and  position  of  the  stomach  can  often  be  made  out. 
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Knapp  places  the  patient  in  the  same  position,  but  stands  at  the 
side  or  at  the  shoulders,  and  brings  his  eyes  down  to  the  level  of  the 
abdomen  and  observes  the  respiratory  waves  passing  over  its  surface- 
After  some  experience  one  can  detect  delicate  transverse  lines  or 
waves  passing  upward  and  dow^nward  with  respiration.  These  lines 
correspond  to  the  curvatures  of  the  stomach. 

More  recently  he  places  the  patient  facing  a  good  light,  and, 
standing  slightly  to  the  side,  observes  the  movements  of  the  trans- 
verse lines.  I  have  seen  good  results  from  this  method,  especially 
for  determination  of  the  lower  border  of  the  stomach. 

The  following  signs  I  have  found  quite  reliable:  With  the  pa- 
tient in  the  recumbent  position,  a  marked  concavity  between  the 
costal  arches — extending  from  the  ensiform  process  to  or  below  the 
umbilicus,  with  a  vertical  median  sulcus,  wider  above  than  below, 
the  abdomen  being  flattened  in  the  central  part  and  bulging  in  the 
lateral  regions— is  significant  of  gastroptosis.  In  the  erect  position 
the  epigastrium  becomes  still  more  depressed,  while  the  umbilical 
and  especially  the  pubic  regions  bulge  outward.  Tumors  of  the 
stomach  may  sometimes  be  observed,  causing  slight  projection  or 
protuberance  on  the  abdominal  walL 

Palpation  of  the  Stomach*-  lns|>ection  should  be  supplemented 
by  palpation.  Palpation  should  be  i^erforraed  gently,  and  the  hands 
of  the  operator  should  Ix^  warm. 

The  patient  should  be  in  the  dorsal  position,  with  the  legs  flexed, 
to  relax  the  abdominal  muscles.  He  should  breathe  naturally  and 
keep  the  mouth  open  to  aid  relaxation.  The  physician  should  Ix 
seated  on  the  right  side  of  the  bed  and  palpate  with  the  right  hand* 
which  should  be  flat  or  slightl}^  bent  upon  the  abdomen,  with  the 
ulnar  side  down.  One  can  stroke  from  al>ove  downw^ard,  and  with 
practice  it  is  possible,  in  some  cases,  to  feel  the  stomach- wall  and 
appreciate  the  position  of  the  greater  curvature^  as  the  stomach 
gives  a  more  oniform  elastic  sensation  than  do  the  intestinal  walls. 
Some  commence  palpation  from  below  and  work  upward,  dipping 
in  the  ulnar  edge  of  the  hand  rather  deeply.  By  these  means  it 
is  at  times  possible  to  determine  the  position  of  the  greater  cur- 
vature. 

By  palpation  we  can  discover  if  nephroptosis  is  present.  Dias- 
tasis of  tlie  recti  muscles  and  floating  tenth  rib  can  also  be  deter- 
mined. These  conditions  are  significant  of  gastroptosis.  Under 
Inspection  I  have  noted  the  signs  that  are  significant  of  gastrop- 
tosis.  If  we  find  a  ''  movable  kidney,"  this  renders  our  diagnosis 
conclusive. 

By  gentle  palpation  one  can  frequently  discover  a  tumor,  its 
position,  size,  consistency,  and  mobility.  Occasionally,  more  pres* 
sure  is  necessary,  and  the  palpating  hand  may  be  reinforced  by  the 
otiier  hand,  after  the  method  described.     (See  Fig.  27.) 

Sensitive  or  tender  points  can  be  located  by  palpation;  for  ex- 
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ample,  the  circumscribed  tenderness  of  an  ulcer  or  the  diffuse  ten- 
derness of  the  gastric  region  in  acute  inflammation.  Boas  has  devised 
an  algesimeter  for  indicating  the  degree  of  pain.  T.  Kilmer  has 
also  an  instrument  for  the  same  purpose. 

Considerable  care  should  be  exercised  in  palpation  in  cases  of 
suspected  ulcer,  and  I  prefer  the  hand  for  this  purpose. 

Percussion  of  the  Stomach. — The  accurate  determination  of 
the  position  and  size  of  the  stomach  is  often  difficult  by  simple 
percussion.  The  sound  varies,  according  to  whether  the  organ  is 
empty  or  filled  with  air,  food,  and  water. 

The  position  of  the  patient,  whether  lying  down,  semi-oblique, 
or  standing,  modifies  the  findings.  In  order  to  obtain  results  the 
stomach  should  contain  some  air.  Dehio  has  demonstrated,  both 
on  living  subjects  and  on  the  cadaver,  that  if  the  stomach  is  empty, 
the  tympanitic  sound  which  we  produce  on  percussion  is  due  to  the 
colon  and  not  to  the  stomach,  since  the  latter  is  contracted  into  the 
left  concavity  of  the  diaphragm  and  is  not  in  contact  with  the  anterior 
thoracic  wall.  Hence  the  time  at  which  the  examination  is  made 
is  important.  Moreover,  the  lower  curvature  tends  to  fall  away  from 
the  abdominal  wall. 

The  patient  should  first  be  examined  in  the  dorsal  position  with 
the  knees  flexed. 

This  method  determines  with  fair  accuracy  the  upper  right  and 
upper  left  portions.  The  percussion  hammer  is  sometimes  an  aid. 
The  absolute  determination  of  the  lower  border  by  percussion  is 
more  difficult.  It  is  rendered  easier  if  the  bowels  have  been  thor- 
oughly emptied,  since  the  colon  is  then  less  likely  to  ride  over  the 
greater  curvature.  The  percussion  sound  over  the  colon  is  lighter 
and  does  not  equal  that  over  the  stomach.  The  stomach  sound  is 
of  greater  intensity  and  clearness  and  of  higher  pitch.  This,  of 
course,  refers  to  cx)nciitions  when  air  is  present  as  the  factor.  Food 
or  fecal  contents  alter  the  result,  which  is  further  modified  by  per- 
cussion in  the  semi-oblique  and  standing  positions. 

As  a  rule,  there  are  some  contents  in  the  transverse  colon,  so  that 
we  have  the  tympanites  of  the  stomach  merging  into  dulness  or 
flatness.  With  gastroptosis,  determination  of  the  position  of  the 
organ  by  simple  percussion  is  often  difficult. 

The  presence  of  a  tumor  can  frequently  l)e  determined  by  percus- 
sion. 

Dorsal  Gastric  Nucleus  of  Resonance. — William  Ewart,  in  his  latest 
communication  in  the  Proceedings  of  the  Royal  Society  of  Medicine, 
July,  1 9 10,  has  contributed  a  new  method  of  post-gastric  percussion, 
and  has  described  a  hitherto  unrecognized  "  dorsal  gastric  nucleus  of 
resonance."  This  consists  of  a  circular  area,  from  2  to  2^  inches  in 
diameter,  situated  immediately  below  the  inferior  angle  of  the  left 
scaptda.  Over  this  area  the  percussion-note  is  one  of  increased  reso- 
nance and  of  a  tympanitic  quality.     This  is  the  result  of  the  deep- 
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seated  resonance  of  the  stomach,  tlie  constancy  of  its  position  and  its 
circular  shape  being  determined  by  sound  refraction,  the  liver  acting 
as  a  lens  for  the  resonant  waves.  The  clinical  value  of  this  sign  is 
concerned  chiefly  witli  the  diagnosis  of  the  various  forms  of  dilatation 
of  tlie  stomach.  The  loss  of  perfectly  circular  outline  is  the  first 
step  toward  the  disappearance  of  tlie  gastric  nucleus,  which  may  be 
the  starting-point  of  progressive  encroachment  outward  of  an  enlarg- 
ing area  of  dorsal  gastric  resonance.  This  is  the  dorsal  or  backward 
ty|X"  of  upward  dilatation  of  the  stomach  which  was  first  definitely 
described  by  Ewart,  who  believes  this  to  be  the  cause  of  one  of  the 
most  &e\'ere  and  dangerous  forms  of  heart  distress  of  mechanical  gastric 
origin. 

Auscultatory   Percussion. — With    this   method   wt   employ    the 
stethoscope.     The  chest-piece  may  be  placed  above  tlie  seventh  rib 
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Fijt,  47      \rttical  liiiLs  of  auscultatory  percussion.     Cirdes  show  positions  of 

sttthoscope. 

in  the  left  mammillary  line,  or  t>et\veen  the  tip  of  the  ensiform  process 
and  the  left  costal  margin;  or  in  the  same  vertical  line,  but  slightly 
Ix'low  these  points.  First  percuss  near  the  stethoscope  to  fix  the 
characteristic  sound.  The  tympanites  of  the  stomach  is  transmitted 
generally  through  the  liver  and  lung.  The  percussion  should  be 
begun  well  disiant  from  the  possible  location  of  the  stomach,  and 
should  be  performed  in  the  vertical  direction,  dowTiward,  upward, 
and  also  laterally.  One  should  begin  nearly  at  the  symphysis  and 
percuss  in  vertical  lines  upward  (Fig.  47). 

The  patient  should  be  in  the  usual  position,  as  described,  and 
should  hold  the  stethosc*>pe  for  the  operator  against  the  abdomen. 
A  sound  of  greater  intensity  and  clearness  and  of  higher  pitch  denotes 
the  border  of  the  stomach.  The  greater  bulk  of  the  organ,  when 
dilated  or  in  a  condition  of  ptosis,  lies  to  the  left  of  the  median  line. 
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^e  must  remember  tliat  some  cases  of  marked  dilatation  extend  a 
^reat  distance  to  the  right  of  the  abdomen. 

This  method  is  of  value  in  determination  of  a  tumor  of  the 
stomach* 

Place  the  stethoscope  at  O,  Fig.  48,  and  percuss  toward  the  tumor 

[bom  all  directions.     The  sound  heard  over  the  tumor  (C)  differs  in 

character  from  that  heard  over  the  stomach  at  D.     If  the  growth 

involves  the  stomach  wall,  C  resembles  D  much  more  nearly  than 

I A  (percussion  of  liver)  and  B  (percussion  of  intestines)  resembles  D 

(stitmmh  percussion). 
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Fig.  48. — ^Auscultatory  percussion  of  tiimf>r  of  stoTnach-walK 


Differential  Diagnosis. — If  a  tumor  lies  at  D,  near  the  margin 
of  the  liver  (Fig.  49),  tumor  of  the  liver  is  excluded  as  follows:  place 
stethoscope  at  5»  over  liver.  Percussion  note  over  D  resembles  note 
over  G  more  than  it  resembles  that  over  F.  Then  to  exclude  intesiittes, 
shift  stethoscofic  to  f\\  over  stomach.  Percussion  over  D  resembles 
that  over  A/  more  closely  than  that  over  (/  resembles  that  over  M. 
The  tumor  is,  therefore,  of  the  stomach, 

Reichmann's  Rod. — This  consists  of  a  short  ivor>^  rod,  with 
circular  ip*ooves  and  intervening  projections,  like  the  handle  of  an 
ivor>'  knitting-needle.  The  rt>d  is  pushed  firmly  down  over  the 
iitomach  at  a  right  angle  to  its  surface  (in  a  vertical  line  to  tlie  ab- 
domen), and  is  gently  stroked  with  the  finger.  The  stethoscope 
is  applied  over  the  organ  and  the  **  pitch  '*  carefully  observed.  UHien 
the  rod  passes  beyond  the  limits  of  the  stomach,  a  change  in  **  pitch  '' 
occurs. 
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Scratch  Method  of  Auscultatory  Percussion. — This   method  f  ^ 
have  found  satisfactory  in  many  cases. 

The  stethoscope  is  placed  on  the  alidomen  below  the  left  border 
of  the  ribs,  and  with  the  index-fniger  of  the  right  hand  the  abdominal 
wall  is  scratched  gently  by  the  examiner  so  as  to  secure  the  ''  normal 
pitch  '*  over  the  stomach.  The  abdomen  is  then  scratched  lightly 
from  below  upward,  commencing  Ix'low  the  umbilicus,  and  the  change 
in  "  f>it€h  "  is  readily  observed  when  the  lower  border  oj  ike  stomach 
is  reached. 

If  gastroptosis  is  believed  to  exist,  the  stethoscope  is  placed  more 
to  the  left,  and  the  '*  scratch  pitch  *'  noted  from  left  to  riglit.  The 
method  is  shown  in  Fig.  50.  It  is  of  special  value  in  determining 
the  lower  border  of  the  stomach* 

Fig.  49. — Differential  diagnosis. 

Fhcking,— This  method  was  described  and  illustrated  in  the 
previous  chapttT. 

Inflation  of  the  Stomach  with  Carbonic  Acid  Gas, — Carbonic 
acid  gas  inflation  is  employed  to  render  the  stomach  visible  to  in- 
spection;  to  aid  the  determination  of  the  position  of  the  lesser  cur- 
vature, as  wtII  as  the  greater,  and  so  enable  a  differential  diagnosis 
between  dilatation  and  gastroptosis. 

The  method  is  to  administer,  first,  one-half  glass  of  water  in 
which  about  i  dram  of  tartaric  acid  is  dissolved,  and,  after  this, 
one-half  glass  of  water  containing  from  i  to  th  drams  of  soda  bi- 
carbonate. If  small  quantities  are  employed,  the  stomach  will  not 
become  visible  and  palpable. 

There  are  certain  objections  to  this  procedure.  At  times  there 
is  considerable  escape  of  gas  through  the  cardiac  orifice  or  pylorus 
and  the  small  intestine  may  be  distended.      This  is  a  possible  source  of 
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error.  There  may  be  sudden  hyperdistenlion  of  the  stomach,  with 
resulting  pressure  on  the  heart  and  lungs,  and  unpleasant  or  even 
dangerous  symptoms  result  in  the  aged  or  in  a  patient  suffering  from 
cardiac  or  pulmonary  disease.  In  the  chapter  on  Acute  Dilatation 
of  the  Stomach  the  effects  of  sudden  distention  of  the  stomach  on 
the  heart  and  circulation  are  described  by  Thomas  Salter thwaite 
and  the  author. 

When  there  has  been  a  hemorrhage,  or  s>Tnptoms  of  ulcer  or 
cancer,  or  signs  of  peritonitis,  the  use  of  this  method  is  contra- 
indicated.     Several  fatal  accidents  have  occurred.     It  sometimes  irri- 
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Fig.  50.^ — *•  Scratch  method  "  of  ausctiliatory  percussion, 

Je^the  mucous  membrane,  (_)ne  could  employ  a  stomach- tube 
and  Dr,  Rose's  carbonic  acid  gas  generating-bcittle  as  a  substitute. 
Carbonic  acid  gas  inflation  is  valuable  in  those  who  are  in  fair  phy- 
sical condition. 

In  the  determination  of  the  position  of  a  tumor,  whether  h  lies 
on  the  anterior  or  posterior  surface  of  the  stomach,  it  is  of  service. 
A  posterior  tumor  will  disappear  under  inflation.  This  is  fully 
described  under  Cancer  of  the  Stuniach. 

Inflation  of  the  Stomach  with  Air. — This  consists  in  introducing 
a  soft  stomach' tube  and  slowly  pumping  air  into  the  stomach  with 
a  double-bulb  or  a  Davidson  syringe.  The  tutie  should  be  intro- 
duced with  the  patient  sitting  up  in  bed,  and  he  should  then  gently 
recline  on  the  back  and  inflation  should  be  carried  out.     It  possesses 
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the  advantage  that  the  amount  of  air  pumped  into  the  stomach  can 
definitely  be  regulated.  Fill  a  vessel  with  i  liter  (i  quart)  of  water, 
invert  it  over  a  pail  of  water,  and  note  how  many  compressions  of 
the  bulb  displace  the  given  quantity  of  fluid.  One  can  thus  estimate 
the  quantity  of  air  pumped  in  at  each  compression.  The  first  few 
squeezes  of  the  bulb  should  be  given  rapidly,  so  as  to  cause  spasmodic 
closure  of  the  pylorus. 

The  same  indications  and  contraindications  exist  as  for  the  use 
of  carbonic  acid  gas.  There  is  the  advantage  of  being  able  to  reg- 
ulate more  detinitely  the  degree  of  inflation.  Some  patients,  how- 
ever, object  to  the  passage  of  the  tube.  If  there  are  discomfort 
or  unpleasant  symptoms  from  either  method  of  inflation,  the  con- 
dition should  be  immediately  relieved  by  the  passage  of  the  stomach- 
tube, 

Fiirbringer  suggests  that  when  we  inflate  with  air  the  tul^e  should 
be  introduced  only  to  the  middle  of  the  esophagus,  and  air  should 
then  be  pumped  in.     He  claims  that  this  procedure  prevents  retching. 

Inflation  of  the  Stomach  with  Water. ^ — To  Dehio  we  must  give 
the  credit  of  determining  the  position  of  the  stomach  by  water 
inflation.  He  percusses  over  the  patient's  stomach,  preferably  with 
the  organ  empty  and  the  patient  in  the  erect  position.  He  then 
administers  a  glass  of  water  (8  ounces),  not  tr^o  cold,  and  percusses 
thf  area  of  the  duhiess.  He  follows  this  with  a  second,  third,  and 
fourth  glass  of  water,  percussing  each  time^  and  notes  the  position 
and  extent  of  the  dulness.  The  patient  is  then  directed  to  lie  on 
his  back,  and  tympanites  will  appear  where  dulness  previously 
existed.  This  conclusively  demonstrates  that  the  area  corresponded 
to  the  stomach. 

If  there  is  pronounced  dilatation  or  ptosis,  a  single  glass  of  water 
will  often  cause  dulness  to  appear  below  the  navel  or  in  the  inguinal 
region.  The  results  may  be  obscured  in  patients  with  much  adipose 
tissue  or  if  there  is  fecal  accumulation  in  the  colon.  In  this  event, 
it  should  be  cleared  out  by  injection.  I  have  also  found  the  following 
method  of  value,  especially  if  there  be  some  gastric  contents:  first, 
place  the  patient  in  the  semi-obliqu^  positicm  and  percuss  the  stomach; 
then  administer  2  or  even  3  glasses  of  water.  We  secure  stomach 
tympanites  above,  then  a  band  of  stomach  dulness,  and  intestinal 
tympanites  below.  It  is  easier  to  difi*erentiate  between  dulness  and 
tympanites  than  between  two  types  of  tympanites. 

There  are  numerous  complicated  methods  by  means  of  inflatable 
bags,  manometers,  etc.,  ff>r  determining  the  position  of  the  stomach 
which  are  scarcely  of  practical  value.  LeuiDe  introduces  a  stiff 
sound  and  determines  the  position  of  its  lower  end  through  the 
abdominal  walls.  This  method  does  not  seem  to  be  safe.  Others 
difl"erentiate  between  the  stomach  and  the  colon  by  inflating  the 
colon  with  air  or  carbonic  acid,  employing  tlie  same  methods  as  in 
the  stomach,  only  using  twice  the  quantity  of  soda  bicarbonate  and 
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tartaric  acid.  Rose's  apparatus  would  prove  of  value  to  inflate 
the  bowel.  To  further  differentiate,  water  was  given  by  the  stomach. 
Some  first  empty  the  bowel  thoroughly  and  then  inflate  the  intestine 
with  water.     It  is  often  difficult  for  the  patient  to  hold  the  enema. 

There  are  tw^o  other  methods  for  determining  the  lower  margin 
of  the  stomach:  First,  the  administration  of  small  quantities  of 
soda  bicarbonate  and  tartaric  acid,  with  the  patient  in  the  standing 
position.  In  some  cases  one  can  approximately  map  out  the  lower 
border  of  the  stomach  by  listening  to  the  '*  sizzling  sounds  "  with 
the  stethoscope.  Second,  the  use  of  the  stomach-whistle  (Fig.  51)* 
This  consists  of  a  recta!  tube  of  small  caliber,  with  a  whistle  in  the 
cod.  To  the  other  extremity  is  attached  an  ordinary  stomach 
aspirating  bulb  without  valves.  The  tube  is  inserted  into  the 
stomach,  the  linger  placed  over  the  open  end  of  the  bulb,  and  a  single 
bulbful  of  air  is  forced  into  and  aspirated  out  of  the  stomach  by  rapid 
and  short  intermittent  contractions.     This  entirelv  eliminates  the 


Fig*  $1* — Kemp's  stomach-whistle. 

ible  chance  of  distending  the  stomach  with  air»  and  the  organ 
ins  practically  empty. 
A  stethoscope  is  placed  over  the  abdomen  and  the  point  of 
greatest  intensity  of  sound  is  marked  by  a  cross  with  a  colored  pencil. 
The  tube  is  pushed  in  and  out  and  the  various  points  of  sound  are 
marked — the  lowest  is  in  the  lower  border  of  the  stomach.  The  ear 
can  be  applied  in  place  of  the  stethoscope.  Transillumination  of  the 
organ  was  then  performed  and  the  lower  margins  absolutely  corres- 
ponded.  The  method  of  administering  water  and  then  blowing  air 
into  the  stomach  through  a  tube,  and  producing  "  bubbling  sounds," 
only  gives  the  level  of  the  fluid,  and  not  accurateh'  the  lower  mar- 
gin of  the  stomach.  The  whistle  will  not  differentiate  Ixftween 
dilatation  and  gastroptosis.  This  experiment  with  the  stomach- 
whistle  demonstrated  that  in  the  standing  position  the  stomach, 
when  empty,  descends  to  the  full  length  of  its  suspcnsfjry  ligaments, 
and  its  lower  lx)rder  is  at  a  constant  level  or  within  alxnit  1  inch 
of  the  same,  whetlier  the  organ  be  full  or  empty.  It  was  at  the  same 
level  wiien  a  pint  or  more  of  fluorescent  fluid  had  been  ingested  as 
when  demonstrated  by  transillumination.  The  stomach-whistle 
was  described  as  early  as  1892  by  Spivak,  of  Denver,  for  the  purpose  of 
measuring  the  esophagus,  and  the  author  has  been  informed  that  S. 
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J.  Meltzer  had  previously  experimented  with  an  instniment  devised 
on  the  same  principle.  The  writer  does  not  recommend  the  whistle^ 
but  merely  recounts  its  use  as  a  matter  of  historic  interest. 

Splashing  Sounds. — The  splashing  sounds  of  the  stomach  are 
produced  when  water  and  air  in  the  organ  are  agitated  together, 
when  either  the  whole  body  or  the  stomach  alone  is  shaken.  They 
are  best  demonstrated  by  rapidly  tapping  with  the  index-  and  middle 
fingers  of  the  ri^^^it  hand  o%xr  the  stomach  several  times  in  succession 
without  removing  the  fingers,  as  in  striking  chords  on  the  piano. 
The  patient  should  be  in  the  dorsal  position,  with  the  lower  limbs 
flexed. 

The  sounds  resemble  those  produced  by  shaking  a  rubber  bag 
containing  air  and  water. 

They  can  l>e  elicited  in  many  people  in  ordinary  gor>d  health 
shortly  after  meals,  but  if  found  at  an  abnormal  time  or  in  an  abnor- 
mal position,  are  of  diagnostic  value.  If  pres- 
ent an  hour  after  a  test-breakfast.  the  patient 
suffering  from  gastric  symptoms  and  the  posi- 
tion of  the  stomach  being  normal,  they  are 
significant  of  simple  atony.  This  is  true  if 
they  be  found  several  hours  after  an  ordinary 
meal  or  on  an  empty  stomach.  If  the  splash 
is  present  in  an  abnormal  position  at  the  level 
or  below  the  umbilicus,  it  shows  the  lower 
border  of  the  stomach  lies  abnormally  low, 
and  that  either  dilatation  or  gastroptosis  is 
present* 

The  presence  of  movable  kidney  demon- 
strates it  is  a  ptosis.  The  upper  border  may 
be  determined  to  be  in  an  abnormal  position 
by  inflation  or  gastrodiaphany,  as  a  further 
test. 

The  splashing  sound  determines  the  posi- 
tion of  the  lower  border  of  the  stomach  with  greater  accuracy  than 
percussion-  Some  patients  hold  the  abdomen  rigid,  so  that  it  does 
not  appear  on  examination,  but  tt  can  l:>e  pmduced  artificially  for 
examination  purposes. 

The  following  is  a  simple  method  to  differentiate  between  stomach 
and  intestinal  splash: 

In  Fig,  52,  if  the  splash  be  found  at  .4,  mark  same  on  the  abdominal 
wall;  then  give  several  glasses  of  water  or,  preferably,  Vichy,  If  the 
splash  at  A  be  intensified*  it  is  stomach  splash.  If,  on  the  other 
hand*  the  splash  appear  at  B,  this  is  the  true  stomach  splash  and 
.4  is  the  intestinal  splash. 

If  no  splash  is  present  on  examination^  it  can  be  created  artificially 
by  gi\nng  several  glasses  of  water  or*  preferably,  Vichy.  Sonietimcs 
3  or  4  glasses  are  required ;  the  patient  takes  several  deep  breaths,  the 


Fig.  52. — Splashing 
sound.  DifTerenliaJ  diag- 
nosis belwevn  siomaeh 
and  intestinal  splash. 
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splash  being  determined  during  expiration.  I  find  the  determination 
of  the  lower  border  of  the  stomach  most  accm-ate  by  means  of  the 
splashing  sound. 

Deglutition  Sounds. — These  were  first  described  by  Kronicker 
and  Meltzer.^ 

When  drinking,  a  sound  is  heard  simultaneously  with  the  act  of 
deglutition,  which  is  termed  the  first  deglutition  sound.  A  second 
sound  is  noted  about  seven  seconds  later.  Both  sounds  can  be  heard 
by  placing  the  ear  or  stethoscope  at  the  ensiform  process.  As  a  rule, 
only  the  second  sound  is  heard.  If  the  first  sound  is  heard,  the  second 
may  be  present  or  absent.  The  presence  of  these  sounds  assists  in 
forming  judgment  as  to  the  permeability  of  the  cardiac  orifice.  If 
they  are  absent,  the  ingested  liquid  has  remained  in  the  esophagus, 
and  hence  a  tight  stricture  is  present.  If  the  second  sound  is  markedly 
delayed,  there  is  probably  partial  obstruction. 

Other  Sounds  Have  Been  Described. — Dripping  sounds,  arising 
from  the  passage  of  fluid  along  the  gastric  wall,  are  suggested  as  a 
means  of  mapping  out  the  stomach.     The  method  is  inaccurate. 

The  succussion  sound,  obtained  by  shaking  the  body  of  the 
patient,  is  not  as  accurate  a  method  as  by  tapping. 

Gurgling  sounds  occur  from  the  contraction  of  the  empty  stomach 
about  air  or  gas.  Sounds  are  heard  in  the  stomach  due  to  movements 
imparted  to  the  orgtin  through  the  respiration,  and  also  ringing 
sounds,  imparted  from  the  heart  in  gastric  dilatation.- 

These  sounds  are  of  no  diagnostic  value.  Occasionally  sizzling 
sounds  are  heard  on  auscultation,  which  are  produced  by  fermentation 
of  the  gastric  contents.  They  resemble  the  sounds  produced  after 
the  administration  of  soda  bicarbonate  and  tartaric  acid,  with  the 
resulting  generation  of  carbonic  acid  gas. 

Esophagoscopy. — MikuHcz,  Rosenheim,  KelHng,  von  Hacker,^ 
Einhorn,*  and  many  others  have  advocated  this  method. 

In  the  earHer  instalments  the  source  of  ilhimination  was  outside 
the  esophageal  tube.  The  instrument  with  the  lamp  at  the  end  of 
the  tul>e  near  the  point  to  be  inspected,  such  as  devised  by  Einhorn, 
is  more  practical. 

In  Fig.  53  is  depicted  his  instrument,  which  is  readily  under- 
stood. 

The  obturator  is  inserted  and  held  in  place  by  the  plug  d  and  the 
wires  connected  with  the  battery. 

After  introduction,  the  plug  is  removed,  the  obturator  withdrawn, 
and  the  current  turned  on. 

Tcchnic, — Thq  pharynx  should  be  sprayed  with  cocain  (5  per 
cent.).     The  patient  sits  on  a  chair  with  a  straight  back.     The 

*  Centralbl.  f.  die  med.  Wissensch.,  1883,  No.  i. 
-Laker,  Wiener  med.  Presse,  1889,  Nos.  43  and  44. 

^Beitrage  zur  klinischen  Chir.,  Bd.  20,  1898,  pp.  141,  275;  Ibid.,  Bd.  29, 
1901,  p.  128. 

*  New  York  Med.  Jour.,  Dec.  11,  1897. 


DISEASES  OF  THE   STOMACH  AND   INTESTINES 

instrtiment  with  obturator  inserted  is  immersed  in  warm  water  and 
inserted  like  a  pen  along  tlie  roof  of  the  mouth  to  the  posterior  wall 
of  the  pharynx,  the  head  being  thrown  backward  on  the  shonlder^p 
but  not  in  too  forced  extension.  The  tube  is  then  pushed  down  in 
a  vertical  line  into  the  esophagus  without  the  exertion  of  any  force. 


Fig.  53. — Einhom's  esophagoscope. 

By  this  method  it  is  unnecessary  to  press  down  on  the  tongue,  and 
thus  gagging  is  avoided. 

The  lips  of  the  patient  should  not  be  pressed  upon  by  the  instru- 
ment. The  obturator  is  removed,  the  Hght  turned  on,  and  the  eye 
of  the  operator  applied  to  the  opening. 


Kir 


Fig.  54. — Misl^ding  schema  of  direct  hronchoscopy.     Same  position  improper 
in  esophagoscopy  (Cbtvalier  JacksonJ. 

For  complete  inspection  of  the  esophagus,  the  instrument  is 
gradually  withdrawn. 

This  esophagoscope  is  made  in  several  lengths  and  in  two  sizes. 

Chevaher  Jackson  ^  has  devised  an  improved  esophagoscope  which 
contains  an  auxihary  tube  for  drainage  and  suction  of  the  secretions. 
For  esophagoscopy  frequently  the  upright  position  can  be  employed^ 
^  Jour.  Amer    Med.  Assoc.,  Sept.  25.  1909. 


J^iK-  57  Curv  i]  ji.iMuun  of  the  cervical  spine  in  the  Roser  position,  render- 
ing esophuKoscopy  and  bronchoscopy  difiicnll  or  impossible.  The  devious  course 
of  the  pharynx,  larynx,  and  trachea  arc  plainly  visible.  Radiograph  by  Dr,  George 
C.  Johnston  (Chevalier  Jackson). 

vexity  and  cannot  be  introduced  with  the  introttus  esophagi,  accord- 
ing to  Jackson  (Fig.  57). 

The  assistant  is  placed  on  tlie  right  side  of  the  patient's  head,  on  a 
stool  of  appropriate  length,  as  tliough  on  a  side  saddle,  his  right  leg 


c-'O-) 


Fig.  58.— Schema  showing  relation  of  the  cricoid  cartilage  (the  circle)  lo  the 
posterior  hypopharyngeal  walL  tn  the  dorsally  recumbent  patient,  observer 
looking  down  the  esophagus.     The  pyriforni  sinuses  are  at  the  jKJstion  marked  X , 

^jg  59.^Thimble  gag  or  bite  block  for  bronchoscopy  and  esophagoscopy 
(Jackson), 

beneath  him  in  the  kneeling  position^  his  left  foot  supported  on  a  stool 
26  inches  lower  than  the  top  of  the  table.  His  right  forearm  is  passed 
beneath  the  patient's  neck,  supporting  it;  his  right  hand  holds  the 
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mouth-gag,  drawing  it  strongly  at,  or  in  front  of,  the  bregma,  bending 
it  backward  and  exerting  a  certain  degree  of  upward  pressure.  The 
mouth-gag  is  inserted  on  the  left  side.  The  patient  should  have  the 
tops  of  the  shoulders  clear  of  the  table  by  from  4  to  6  inches. 

If  an  attempt  is  made  to  pass  the  esophagoscope  in  the  middle 
line,  it  encounters  the  cricoid  cartilage.  It  should  be  inserted  into  the 
pyriform  sinus  (Fig.  58),  preferably  the  right  one,  and  thence  into  the 
esophagus.  A  bite  block,  preferably  Boyce's  (Fig.  59),  should  be  used 
in  preference  to  a  mouth-gag — the  so-called  thimble  gag.  Jackson's 
armamentarium  for  esophagoscopy  consists  of  the  following  instru- 
ments: 

I  esophagoscope  (10  ram.  by  53  cm.)  for  adults. 

I  esophagoscope  (7  mm.  by  45  cm.)  for  children. 

I  adult's  slide  speculum. 

1  child's  slide  speculum. 

I  aspirator  for  the  esophagoscope,  to  remove  secretions. 

I  specimen  forceps,  long  and  short  (Fig.  60). 

I  foreign  body  forceps. 

3  Coolidge  sponge-holders. 


Fig.  60. — Specimen  forceps  tip  to  fit  universal  handle.  The  side  jaw  will 
bite  into  a  flat  lateral  wall.  The  cross  forms  the  bottom  of  a  basket  to  hold  the 
tissue  removed. 

In  esophagoscopy  for  foreign  bodies,  the  tube  should  be  intro- 
duced without  the  mandrin,  and  every  part  be  explored  during  its 
introduction.  This  avoids  the  danger  of  overriding  the  foreign  body. 
The  safest  current  for  the  light  is  a  double  dry  battery,  two  sets  of 
four  cells  each,  in  case  one  fails.  Each  set  should  have  two  binding 
posts  and  a  rheostat.  Ingalls  holds  that  rheostats  devised  for  adapt- 
ing commercial  circuits  to  tube  work  are  dangerous  when  attached 
to  a  tube  which  makes  a  moist  contact  with  tissues  close  to  the  course 
of  the  vagi.  It  is  preferable,  when  possible,  to  determine  the  posi- 
tion of  a  foreign  body  in  the  esophagus  by  a  radiograph  before 
attempted  removal  through  the  esophagoscope.  Both  lateral  and 
anteroposterior  radiographs  should  be  taken,  as  the  foreign  body  may 
show  in  one  and  not  in  the  other. 

Plummer  *  recommends  Brunning's  modification  of  Killian's 
esophagoscope  (Fig.  61),  as  it  has  a  tip  well  adapted  for  easily  pass- 
ing the  cricoid.  Occasionally,  a  guide  may  be  necessary,  after  the 
methods  already  described  under  Stenosis  of  the  Esophagus. 

Lerche  ^  has  devised  an  ingenious  instrument  for  closing  an  open 

*  Jour.  Amer.  Med.  Assoc.,  Feb.  25,  191 1. 
'  Ibid.,  March  4,  191 1. 
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suspected  ulceration  and  for  topical  application  tlirough  the  esophago- 
scope.     In  suspected  cancer  it  should  be  used  with  caution. 

Cofitraifuiuations, — Aneurysm  or  recent  hemorrhage. 

Gastroscopy, — This  method  of  examination  of  the  gastric  mucosa 
was  maugurated  by  Mikulicz  in  1881.* 

The  genera]  principle  of  tlie  instrument  is  based  on  the  cystoscopy 
Rosenheim  has  devised  a  new  instrument,  and  Chevalier  Jackson 
has  carried  on  numerous  investigations  with  gastroscopy.  The  latter 
has  conclusively  demonstrated  that  general  anesthesia  should  be  given 
for  such  an  examination. 

Chevalier  Jackson's  method  with  gastroscopy  is  descrilied  under 
his  dorsal  method  of  introduction  of  the  esophagoscope.  The  instru- 
ments are  identical,  except  that  the  gastroscope  is  longer,  as  in  Fig.  63. 


Fig.  63. — Chevalier  Jackson's  gastroscope. 

Einhom  *  has  recently  devised  a  gastroscope  in  which  the  lamp 
seT%*es  as  an  obturator.  It  can  be  pushed  aside  at  the  time  of  in- 
spection. 

I  must  confess  that  in  cases  of  suspected  cancer  or  ulcer  1  would 
not  submit  a  patient  to  the  certain  degree  of  risk  from  the  introduc- 
tion of  an  instrument  of  the  present  type;  and  in  milder  cases  of 
gastric  disturbances  I  can  see  no  advantage,  except  for  the  purpose 
of  scientific  study.  It  would  seem  that  a  large  numlier  of  normal 
organs^  as  well  as  mild  tyi^es  of  gastric  disease*  should  first  be  investi- 
gated as  a  basis  for  comparison,  and  that  the  instrument  should  be 
iraprov^ed  upon  before  the  method  can  be  generally  recommended. 

The  gastroscope  is  a  valuable  adjunct  for  the  attempted  removal  of 
foreign  bodies  from  the  stomach,  such  as  a  tack,  a  pin,  etc. 

Gastrodiaphany  or  Transillmnination  of  the  Stomach,^<2ase- 
nave.  in  1845,  first  applied  the  mctliod  of  transillumination  to  liv- 
ing tissues.  In  1867  Milliot  succeeded  in  transilluminating  the 
stomachs  of  animals  and  experimented  with  the  stomachs  of  cadavers, 
but  to  Max  Einhorn,  of  New  York,  the  credit  is  due  of  being  the  first 
to  deraonstrate  transillumination  of  the  stomach  on  the  living  subject 
and  the  practical  \-alue  of  gastrodiaphany.  His  instnmient,  which 
he  denaminates  a  gastrodiaphane,  consists  of  a  soft-rubber  stomacli- 

*  Wiener  med.  Presse,  1881,  No,  45, 
^  Med.  Record,  June  u,  1910. 
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tube,  at  one  end  of  which  is  fastened  an  Edison  lamp.  Conducting 
wires  run  through  the  tube  to  the  battery,  and  there  is  a  current 
interrupter  at  some  distance  from  the  tube.  The  lamp  is  inclosed 
in  a  glass  bulb,  to  act  as  a  reflector  and  prevent  the  action  of  heat  on 
the  stomach.  He  has  the  patient  drink  only  i  or  2  glasses  of  water, 
so  as  not  to  distend  the  stomach,  inserts  the  light,  and  examines  the 
case  in  a  dark  room,  either  in  the  sitting  or  in  the  recumbent  position. 

Heryng  and  Reichmann  employ  a  modified  tube,  with  a  water- 
cooler  about  the  lamp.  Kuttner  and  Jacobson,  under  Ewald's  direc- 
tion, performed  a  great  number  of  experiments. 

These  experimenters,  together  with  Meltzing,  are  the  chief 
foreign  investigators  with  gastrodiaphany.  Manges,  Stockton,  and 
many  others  have  employed  it.  Among  various  gastrodiaphanes 
are  those  or  Hemmeter,  Lincoln,  Solis-Cohen,  Koplik,  and  Lockwood. 
To  Lockwood  we  must  credit  a  decided  advance  in  the  type  of 
instrument — a  fine,  wire-bound  cable  (rubber  insulated)  and  a  small 
light,  no  larger  than  a  5-grain  capsule.  The  cut  of  my  instrument, 
the  "  circumscribing  gastrodiaphane,"  will  sufficiently  explain  the, 
Lockwood  instrument,  after  which  it  is  modeled,  with  certain  ad- 
ditions. 

The  Circumscribing  Gastrodiaphane. — A  series  of  observations 
with  transillumination  of  the  stomach  suggested  an  improvement 
on  the  gastrodiaphanes  in  use.  Manipulation  of  the  tube  after  the 
electric  light  has  entered  the  stomach  frequently  causes  gagging  and, 
at  times,  vomiting,  interfering  thus  with  the  accuracy  of  the  method. 
The  cables  of  all  the  instruments  were  found  unsatisfactory  in  cases 
of  gastroptosis  of  great  degree  when  we  endeavored  to  explore  care- 
fully the  pyloric  end  of  the  greatly  dilated  stomach.  It  was  impossi- 
ble to  guide  the  light  in  a  definite  direction ;  it  would  sometimes  pass 
to  the  right,  sometimes  to  the  left,  and  often  it  was  necessary  to  draw 
it  in  and  out  a  numlx?r  of  times  for  a  distance  of  several  inches. 

The  instrument  I  devised  to  overcome  these  drawbacks  has  a 
cable  about  6  inches  longer  than  the  Lockwood  gastrodiaphane,  and 
is  of  about  the  same  caliber  (Fig.  64).  The  cable  is  more  flexible 
for  the  space  of  \  inch  at  about  the  same  distance  from  the  light — 
in  effect,  a  joint  at  this  point.  At  the  base  of  the  light  is  attached 
an  extremely  thin  accessory  cable,  covered  with  rubber.  This  runs 
parallel  with  the  main  cable  and  increases  the  diameter  only  a  very 
slight  degree.  After  introduction  of  the  instrument  the  main  cable 
is  held  firmly,  and  the  accessory  cable  drawn  upon.  By  turning  the 
cable  at  the  same  time,  the  instrument  can  be  guided  in  the  desired 
direction.  By  manipulation  of  the  accessory  cable  the  main  cable 
can  be  so  bent  that  the  light  will  explore  the  entire  wall  of  the 
stomach  anteriorly,  and  can  be  made  to  pass  up  to  the  pylorus  and 
along  the  borders  of  the  ribs.     The  lesser  curvature  is  thus  explored. 

Care  should  be  taken  that  the  cables  are  parallel  when  passed 
into  the  stomach,  and  the  accessory  cable  should  be  relaxed  before 
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withdrawal.  The  main  cable,  except  at  the  joint  near  the  light, 
is  stiflfer  than  the  Lockwood  light.  Eight  dry  cells  are  employed 
with  a  rheostat.  Wappler  manufactures  a  small  pocket  battery 
with  six  cells  which  I  have  found  excellent.  An  extra  lamp  should 
be  carried.     Water  was  the  medium  formerly  employed. 

A  great  advance  in  the  technic  of  gastrodiaphany  is  the  employ- 
ment of  fluorescent  media.  ^ 

There  are  three  such  media  found  to  be  of  value  : 
Bisulphate  of  quinin,  lo  grains  (0.6),  in  a  pint  of  water.  The  addi- 
tion of  5  minims  (0.3)  of  dilute  phosphoric  acid  intensifies  its  action. 
The  same  amount  of  dilute  sulphuric  acid  may  be  substituted.  The 
reaction  of  the  quinin  solution  is  acid  and  the  fluorescence  a  very 
pale  violet.  Increased  acidity  intensifies  its  action  and  fluorescence 
disappears  if  the  solution  is  rendered  alkaline. 


Fig.  64. — Kemp's  gastrodiaphane  (circumscribing). 

Esculin.  This  is  derived  from  the  ^sculus  hippocastanum 
(horse-chestnut),  indigenous  to  Europe;  15-grain  doses  have  been 
used  in  malaria.  One  can  employ  small  doses,  I  to  i  grain  (0.008- 
0.032),  in  a  pint  of  alkaline  solution,  which  gives  a  blue  fluorescence. 
This  preparation  is  difficult  to  secure  and  is  expensive. 

Fluorescein  (phthalic  anhydrid,  5  parts),  a  naphthalin  product, 
and  resorcin  (7  parts),  heated  to  200°  C.  (392°  F.).  It  is  a  reddish 
powder,  faintly  soluble  in  water,  with  a  neutral  action,  and  gives 
thus  no  fluorescence;  soluble  in  alcohol  and  in  alkaline  media,  it 
gives  a  green  fluorescence  like  liquid  opal.  It  has  been  employed 
to  detect  ulcers  of  the  cornea.  It  can  be  secured  from  Merck  &  Co., 
and  is  extremely  cheap. 

The  addition  of  glycerin  intensifies  the  fluorescence,  and  the 
hydrochloric  acid  of  the  stomach  must  first  be  neutralized.     The 

^  New  York  Med.  Jour.;  Philadelphia  Med.  Jour.,  Feb.  13,  1904;  New  York 
Med.  Jour.,  August  6,  1904. 
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patient  should  first  be  given  a  glass  of  water  (8  02. — ^250  c.c.)  in 
which  15  grains  (i)  of  bicarbonate  of  soda  have  been  dissolved.  A 
second  glass  of  water  (8  oz,^25o  c.c.)  is  then  administered,  in  which 
are  dissolved  the  same  amount  of  sodium  bicarbonate,  i  dram 
(4)  of  glycerin,  and  i  to  j  grain  (o.oo8--o.oi6)  of  fluorescein;  i  or  2  * 
ounces  of  lime-water  may  be  substituted  for  the  sodium  bicarbonate. 
As  we  increase  the  fluorescein  in  strength,  fluorescence  diminishes 
and  colorization  begins.  By  means  of  fluorescent  media  I  have 
found  it  possible  to  illuminate  the  stomachs  of  fat  or  muscular 
subjects   that   were   formerly   unsatisfactory',   and    to  examine   for 
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Fig.  65. — Gaslrodiaphany:  .4,  Normal  5;!omach;  B,  dilated  stomach;  C  D,  E,  f^ 
varying  degrees  of  gastroptosis  (Rose  and  Kemp). 

tumors  and  for  the  location  of  the  stomach  with  greater  accuracy. 
The  brilliancy  of  the  illumination  is  markedly  increased. 

Examination  of  the  urine  of  patients  who  have  taken  fluorescein 
shows  no  deleterious  efl'ects — no  albumin,  no  sugar,  no  casts.  The 
fluorescein  acts  in  an  alkaline  medium,  and  free  acid  destroys  fluores- 
cence, yet  on  catheterization  of  these  patients  greenish  fluorescent 
urine  is  obtained  one  hour  after  the  administration  of  fluorescein 
solution,  and  this  condition  persists  for  about  four  hours.  The 
acidity  of  the  urine  is  not  due  to  the  presence  of  free  acid.  With 
fluorescein  solution  we  have  an  additional  means  of  testing  the 
permeability  of  the  kidneys. 

The   technic  of  gastrodiaphany   is  as    follows:       The   patient*s 
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stomach  should  be  empty.  He  is  given  a  glass  (8  oz. — 250  c.c.)  of 
the  alkaline  solution,  and  then  a  second  glass  (8  oz. — 250  c.c.)  of  the 
fluorescein  solution.  I  frequently  give  an  extra  half  or  even  two 
additional  glasses  of  water,  especially  in  the  suspected  cases  of  dilata- 
tion or  ptosis  or  in  stout  subjects.  In  the  latter,  gastrodiaphany 
is  not  as  satisfactory,  but  by  pressing  on  the  abdominal  wall,  the 
outlines  can  be  secured. 

A  dark  room  gives  the  most  satisfactory  results.  It  can  be 
devised  by  pinning  blankets  across  the  windows.  The  patient  can 
also  be  examined  in  a  light  room  by  covering  him  from  neck  to  feet 
with  a  dark  blanket  or  black  gown,  and  the  examiner  looking  through 
an  opening  therein. 

The  gastrodiaphane  is  introduced  by  gaslight  or  candlelight, 
the  patient  sitting  opposite  in  a  chair,  with  the  abdomen  exposed. 
The  electric  current  is  turned  on  and  the 
room  darkened.  The  patient  should  then 
stand  up,  as  this  position  is  preferable.  It 
is  my  custom  to  mark  out  the  anatomic  re- 
gions on  the  abdomen  of  each  case  with  blue 
pencil,  and  then  draw  the  outlines  of  the 
stomach  during  transillumination. 

With  gastroptosis,  the  lesser  curvature 
can  be  determined.  In  some  cases  the  stom- 
ach will  be  bottle-neck  above,  with  the  base 
below;  or  somewhat  pear  shaped,  the  narrow 
part  showing  above,  as  the  light  disappears 
beneath  the  ribs.  With  a  dilated  stomach 
the  transverse  diameter  of  transillumina- 
tion is  nearly  the  same  throughout;  as  we 
withdraw  the  light  it  begins  to  narrow 
just  below  the  tip  of  the  ensiform.  If  we 
illuminate  in  the  dorsal  position,  the  light 

hardly  shows  at  all;  it  becomes  clearer  as  the  patient  gradually  sits 
erect,  and  is  most  marked  in  the  standing  position.  This  sub- 
stantiates the  view  of  Meltzing,  who  states  that  in  the  dorsal  position 
only  a  portion  of  the  stomach  is  in  contact  with  the  abdominal  wall, 
and  it  demonstrates  the  necessity  of  the  standing  position  for  accurate 
illumination. 

In  Fig.  65  are  shown  a  normal  stomach,  the  dilated  organ,  and 
several  degrees  of  gastroptosis.  There  is  no  question  but  that  ptosis 
of  the  stomach  exists  from  a  ver>'^  slight  to  an  extreme  degree.  Tumors 
or  thickenings  of  the  anterior  wall  of  the  stomach,  or  of  the  lesser  or 
greater  curvature,  or  anterior  surface  of  the  pylorus,  appear  as  a  dark 
area  projecting  into  or  surrounded  by  a  light  zone  (Fig.  66). 

By  the  circumscribing  gastrodiaphane  the  entire  contour  of  the 
stomach  is  determined.  The  older  instruments  show  only  the  lower 
segment  clearly. 


F*ig.  66. — Cancer  of 
greater  curvature.  Gas- 
trodiaphany. 
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RONTGEN  RAYS   (JTRAYS)   IN   THE  DIAGNOSIS  OF  DISEASES  OF 
THE  ESOPHAGUS  AND  STOMACH 

Though  unquestionably  the  discovery  of  the  :»;'rays  constitutes 
one  of  the  greatest  advanxx^s  in  medicine  in  recent  times,  space  will 
only  allow  the  writer  to  refer  briefly  to  those  conditions  in  which  he 
believes  this  method  to  be  indicated  as  an  aid  to  diagnosis.  In  dis- 
cussing tfie  subject  one  must  distinguish  between  the  use  of  the  a-rays 
for  the  purpose  of  scientific  study  and  their  practical  %"alue  as  an  aid 
to  diagnosis.  They  seem  to  the  author  to  be  recommended  in  some 
cases  in  which  they  are  unnecessary;  in  addition,  being  an  expense 
to  the  patient,  with  a  certain  element  of  risk. 

The  Esophagus,— ^  By  means  of  the  x-rays  the  scientific  study  of  the 
motor  functions  of  the  esophagus  has  been  rendered  possible.  One 
can  readily  make  a  diagnosis  of  stenosis  of  the  esophagus  or  of  a  diver- 
ticulum  by  the  methods  already  described  on  page  50.  The  x-rays 
after  the  ingestion  of  bismuth  are  of  valoe  as  an  adjunct.  One  can 
thus  readily  determine  the  contour  and  relations  of  a  diverticulum  to 
the  esophagus  (Figs.  22,  23,  and  24,  p.  52),  a  fusiform  dilatation,  a 
stricture,  abnormalities  due  to  adhesions,  fistulse,  alternations  of  out- 
line»  and  pressure  of  aneuiysm  or  tumor.  The  author  advocates  the 
use  of  x-rays  when  possible,  though  generally  one  can  make  the  diag- 
nosis without  their  use.  The  position  of  a  foreign  b<:>dy  can  usually 
be  determined  by  direct  inspection  through  the  esophagoscope,  and 
can  be  at  the  same  time  removed.  A  preliminary  rontgenograph  is 
preferable  when  possible. 

The  Stomach*— From  a  scientific  standpoint,  the  study  of  the 
stomach  with  the  :V-rays  has  proved  of  great  value*  It  has  thus 
been  demonstrated  that  the  fundus  is  vertical  and  the  pyloric  portion 
is  transverse,  and  that  the  viscus  does  not  lie  transversely  across  the 
abdomen,  as  was  formerly  supposed.  Cannon  has  also  made  an  in- 
teresting study  of  the  motility  of  the  stomach  by  means  of  the  x-rays, 
and  also  of  the  relative  rapidity  of  the  exit  of  the  carbohydrates, 
proteins,  and  fats  from  tliis  organ. 

Rieder,  Pfahler,'  Cole,  and  Caldwell  demonstrated  by  the  cinem- 
atographic method  normal  gastric  peristalsis,  and  the  part  these  waves 
play  in  the  diagnosis  of  carcinoma  of  the  stomach.  They  conclude 
that  the  so-called  special  sphincter  of  Holzknecht,  of  the  pyloric 
antrum,  represent  merely  the  point  of  maximum  depth  of  the  waves 
and  that  there  is  no  true  antrum.  From  a  practical  standpoint 
Rontgenography  is  of  great  value  for  the  detection  of  a  foreign  body 
lodged  within  the  stomach  and  for  demonstrating  its  location.  The 
possibility  of  its  removal  through  the  gastroscope,  or  the  location  of  an 
incision  for  its  removal,  often  depends  upon  the  information  secured  by 
this  means* 

*  Pfahler,  New  York  Med.  Jour.,  Aug.  71,  tQOo;  Med.  Rec,,  Marcb  25,  191 1; 
New  York  Med.  Jour.,  May  6,  iqii:  Jour.  Aitier,  Meti  Assoc.,  June  J7,  191 1. 
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Hour-glass  stomach  can  be  determined  by  means  of  the  x-ravs 
(Fig,  67).  The  diagnosis  can  be  made  by  the  methods  described 
under  that  subject,  but  it  is  advisable  to  confirm  llie  same  by  Ront- 
genography  when  possible. 

Rontgenography  has  been  recommended  for  the  purpose  of  locat- 
ing the  position  of  the  stomach.  The  method  is  expensive  for  the 
patient,  and  no  information  can  be  secured  that  cannot  be  obtained 
by  the  usual  methods  of  physical  examination. 

The  Rontgen  photograph  shows  the  greater  curvature  and  part 
of  the  body  of  the  stomach  when  taken  in  the  standing  position,  10 
which  posture  the  greatest  probpse  of  the  lower  border  occurs. 
By  comparing  this  with  fluorescent  gastrodiaphany  with  the  circum- 
scribing gastrodiaphane*  one  finds  the  lesser  curvature  is  delineated 
at  a  higher  lev^el  in  many  cases  by  the 
latter  method.  The  bismuth  solution 
gravitates  to  the  lower  part  of  the  stom- 
ach and  the  lesser  curvature  is  not 
always  as  low  as  delineated  by  the  x- 
rays.  The  location  of  the  lesser  curva- 
ture is  the  important  feature  in  the  dif- 
ferential diagnosis  between  gastroptosis 
and  dilatation  of  the  organ.  The  writer 
has  already  stated  that  mobility  of  the 
kidney  plus  descent  of  the  lower  border 
of  the  stomach  is  diagnostic  of  gastrop- 
iosis,  while  descent  of  the  lower  border 
alone  shows  simply  dilatation  of  the 
organ. 

The  Diagnosis  of  Carcinoma. — Holz- 
knecht,  Jonas,  Pf abler,  and  Cole  par- 
ticularly advocate  the  value  of  the  r-rays  for  the  early  diag- 
nosis of  carcinoma  of  the  stomach.  Pfahler/  however,  makes  the 
following  interesting  statement:  *'  Based  upon  a  rather  large  experi- 
ence in  the  Rontgen  diagnosis  of  carcinoma  of  the  stomach,  it  is  my 
opinion  that  we  hav^e  in  this  method  the  most  positive  means  yet 
devised  for  the  recognitioo  of  carcinoma  in  any  stage  of  the  disease. 
It  stands  next  to  an  exploratory  operation/'  This  last  is  significant. 
llie  value  of  the  method  of  diagnosis  depends  on  the  fact  that  car- 
cinoma of  the  stomach  modifies  the  outline,  position,  or  lumen  of  the 
organ,  or  interferes  with  the  peristaltic  waves,  the  motility  of  any 
part»  or  obstructs  the  passage  of  food.  The  earliest  evidence  will 
be  some  interference  with  the  peristaltic  waves.  In  Fig.  68  is  a 
Rontgenograph  of  carcinoma. 

Fluoroscopy  is  the  most  valuable  feature  of  the  method,  but  the 
Rdotgenograph  is  also  necessary.     There  is  considerable  danger  in 

*  Med.  Rec,  March  25.  191 1;  N.  Y.  Med.  Jotir.,  May  6,  1911;  Jour.  Amer. 
Med.  Assoc,  June  17,  191 1* 
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Fig.  67. — Hour-glass  stomach. 
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fluoroscopy  to  the  operator  and  also  to  the  patient,  unless  in  tJw  hands 
of  an  expert.  The  writer  would  recofmmrtd  the  physician  to  avail 
himself  of  the  method  if  he  can  secure  the  services  of  such.  There 
are  many  who  can  take  an  excellent  Rontgenog^aph,  but  compara- 
tively few  at  the  present  writing  qualified  by  experience  to  correctly 
interpret  the  fluoroscopic  appearances  diagnostic  of  early  cancer.  As 
a  rule»  therefore,  for  the  majority  of  practitioners,  an  early  explora- 
tory incision  is  preferable.  Pfahler  describes  the  a -ray  method  in  an 
interesting  article  in  the  Medical  Record,  March  25,  191 1. 

Barclay  and  others  have  demonstrated  that  spasmodic  strictures 
occur  with  gastric  ulcers,  and  that  the  latter  can  often  be  more  readily 
recognized  by  fluoroscopic  demonstration  of  this  condition  than  by 
the  retention  of  bismuth  in  the  ylcer. 


Fig.  68.^ — Carcinoma  of  pylorus.  Stomach  is  dilated,  mostly  verti<^l,  reaching 
to  false  pelvis.  Some  evidence  of  |ieristalsis  in  walls  of  vertical  part.  The  hori- 
zontal part  extends  to  the  middle  line,  and  ends  with  a  peculiar  serrated  border 
(characteristic  for  carcinoma). 

The  author  believes,  however,  that  the  ordinary  methods  of  diag- 
nosis of  gastric  ulcer,  particularly  the  presence  of  occult  blood  and  pus 
in  the  gastric  contents,  are  usually  sufficient. 

Perigastric  Adhesions. — ^Cole  has  demonstrated  the  effects  of  ad- 
hesions on  the  peristaltic  waves  of  the  stomach  cinema tographically. 
,The  lesser  curvature  is  tisually  involved,  Pfahler  shows  that  the  nor- 
mal position  of  the  stomach  and  duodemmi  is  mt>dified  by  adhesions 
to  the  gall -bladder — in  otlier  words,  that  these  organs  arc  pulled  up- 
ward and  to  the  right.  With  chronic  cholelithiasis  and  cholecystitis, 
the  swelling  of  the  liver  and  gall-bladder  brings  them  nearer  the  stom- 
ach and  duodenum,  and  the  pericystitis  leads  to  adhesions,  WTien 
the  swelling  is  reduced,  the  adhesions  pull  the  stomach  upward  and  to 
the  right  (Fig.  69).  In  such  cases  the  clinical  symptoms  appear  during 
digestion,  wh^  the  motor  functions  of  the  organs  are  at  their  height, 
especially  when  the  emptying  of  the  gall-bladder  has  been  interfered 
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with.  The  x-rays,  therefore,  may  be  of  value  as  an  aid  to  diagnosis. 
Bismuth  subnitrate  has  been  generally  abandoned  on  account  of  the 
possibility  of  a  toxic  effect,  methemoglobinemia  having  been  reported 
as  a  result.  Bismuth  subcarbonate,  i  ounce  in  a  glass  of  kefir,  fer- 
millac,  or  koumiss,  is  excellent  for  x-ray  work. 


A  B 

Fig.  69. — A. — Stomach  in  normal  position,  but  the  liver  and  gall-bladder 
swollen  and  thereby  approaching  more  closely  the  stomach  and  duodenum,  and 
more  easily  permitting  the  formation  of  adhesions  to  these  organs. 

B. — Liver  and  gall-bladder  returned  to  their  normal  position,  the  stomach 
and  duodenum  drawn  upward  and  to  the  right  by  adhesions  (Pfahler). 

Bismuth  oxychlorid  may  be  substituted.  Cole  and  Einhom  ^  have 
advocated  radiograms  of  the  digestive  tract  by  inflation  with  air,  but 
the  author  does  not  believe  the  method  as  satisfactory  as  by  the 
older  technic. 

The  determination  of  gastric  atony  by  a  study  of  the  peristaltic 
waves  (t.  e.y  their  absence)  is  interesting  scientifically,  but  simple 
methods  only  are  necessary  for  the  purpose  of  diagnosis. 

RADIUM  TRANSILLUMINATION  OF  THE  STOMACH 

This  method  was  first  suggested  by  Einhom^  with  his  radio- 
diaphane    (Fig.    70),    a    rubber-covered    glass    capsule    containing 

V 
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Fig.  70. — Einhorn's  radiodiaphane. 

0.05  gm.  bromid  of  radium  (Curie,  1,000,000  strength),  an  inflating 

bulb,  and  Kahlbaum's  fluoroscopy     The  transillumination  is  very 

*  New  York  Med.  Jour.,  Oct.  8,  19 10. 
^  Med.  Rec.,  July  30,  1904. 
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faint,  and  the  results  not  as  clear  as  from  gastrodiaphany.  The 
expense  is  considerable.  At  the  present  stage  of  its  development 
I  would  not  recommend  it  as  of  practical  value. 

RADIUM  PHOTOGRAPHS  OF  THE  STOMACH 

The  same  may  be  said  of  this  procedure  devised  by  Einhom,^ 
The  length  of  exposure  to  radium  is  never  less  than  an  hour, 

and,  preferably,  longer  to  secure  results. 

This  is  decidedly  objectionable,  as  severe  burns  are  possible  from 

radium.     If  photographs  are  to  be  taken,  the  .v-rays  are  safer  and 

give  more  definite  results. 

CONCLUSIONS 

The  following  methods  I  have  found  from  experience  to  be  most 
practical  for  general  use: 

Inspection. — B\'  this  method  the  peculiar  shape  of  the  abdomen^ 
suggestive  of  gastroptosis,  can  at  once  be  determined. 

Palpation. — If  movable  kidney  be  present,  it  is  pathognomonic 
of  gastroptosis,  especially  if  the  lower  border  of  the  stomach  lies 
abnormally  low.  Sensitive  areas  can  also  be  determined,  and  often 
the  presence  of  a  tumor. 

Percussion- — The  scratch  method  of  anscultatory  percussion  is 
serviceable  in  mapping  out  the  stomach,  as  is  also  auscultatory 
percussion. 

Splashing  Sound. — ^If  not  present,  it  can  be  artificially  pro- 
duced, and  is  most  valuable  in  dciermimng  the  louder  border  of  Uie 
stmnack. 

Dehio's  Method. — Additional  water  can  be  given,  if  desired, 
and  by  percussion  the  observations  determined  by  the  splashing 
sound  can  be  substantiated  for  accuracy. 

Gastrodiaphany. — This  can  be  employed  to  differentiate  in 
doubtful  cases  between  ptosis  and  dilatation,  and  is  of  value  in  accu- 
rately mapping  out  the  stomach  before  surgical  operation.  By  it 
one  can  at  times  determine  the  presence  of  a  tumor  at  an  early  stage. 

Inflation. — This  method,  especially  by  distention  with  carbonic 
acid  gas,  is  an  aid  in  mapping  out  the  stomach  and  in  determining 
the  position  of  the  upper  as  well  as  of  the  lower  border. 

♦r-Rays.— ^Are  confirmatory  of  stenosis  or  diverticulum  of  the 
esophagus  or  of  the  presence  of  a  foreign  body.  They  will  also 
determine  the  latter  in  the  stomach  and  the  presence  of  hour-glass 
stomach.  In  the  hands  of  an  expert,  they  assist  in  the  determina- 
tion of  perigastric  adhesions,  carcinoma,  and  ulcer, 

1  Archives  of  Physiological  Therapy,  Sept,  1905* 


CHAPTER  VI 

EXAMINATION  OF  THE  FUNCTIONS  OF  THE  STOMACH 

The  determination  of  the  functions  of  the  stomach — secretory, 
motor,  and  absorptive — ^is  of  importance  for  accurate  diagnosis. 
Of  the  examination  of  the  secretory  function  I  will  first  speak. 

Ewald  and  Boas  have  demonstrated  that  gastric  secretion  begins 
as  soon  as  food  enters  the  stomach,  and  continues  until  the  chyme 
has  passed  into  the  intestines.  The  secretion  is  diminished  toward 
the  last.  Examination  at  various  periods  after  taking  food  will 
give  different  results,  and  it  is  necessary  to  examine  the  gastric 
contents  at  a  definite  time  during  the  height  of  digestion.  It  is 
desirable  that  a  definite  test-meal  should  be  administered. 

TEST-MEALS 

Riegel's  Test-dinner. — Riegel's  test-dinner  is  the  oldest  advo- 
cated. This  consists  of  a  plate  of  meat  broth  (about  400  c.c);  a 
beaf steak  weighing  from  150  to  200  gm.  (5-7  ounces);  50  gm.  (ij 
ounces)  of  mashed  potatoes;  and  a  roll  (35  gm.). 

The  average  time  one  should  aspirate  the  stomach-contents  is 
about  four  hours  after  this  meal. 

Ewald's  Test-meal. — This  consists  of  about  6  ounces  (175  gm.) 
of  finely  chopped  meat;  stale  bread,  35  gm.,  and  butter,  to  be  taken 
three  hours  before  withdrawal  of  the  stomach-contents. 

This  is  practical  as  regards  quantity,  as  by  some  the  test-meal 
of  Riegel  is  considered  large  in  amount. 

Test-meal  of  Germain  See. — The  patient  is  given  3  to  5  ounces 
(100-150  gm.)  of  white  bread;  2  to  3  ounces  (60-80  gm.)  of  finely 
chopped  meat,  and  a  large  glass  (300  c.c.)  of  water,  and  the  contents 
examined  two  hours  later. 

SQemperer's  Test-meal. — This  consists  of  i  pint  (500  c.c.)  of 
milk  and  2  rolls  (70  gm.),  given  on  an  empty  stomach.  Examination 
two  hours  later. 

Test-breakfast  of  Ewald  and  Boas. — This  is  given  in  the  morning 
in  the  fasting  condition,  and  consists  of  i  to  2  rolls  (35-70  gm.)  and 
I  cup  (30Q-400  c.c.)  of  tea  or  water.     Examination  one  hour  later. 

Dry  Test-meal. — Boas  has  suggested  a  dry  test-breakfast,  consist- 
ing of  a  roll  without  water,  as  giving  a  more  accurate  index  of  gastric 
secretion.  In  cases  of  disordered  motility  the  dry  method  is  probably 
more  accurate,  but  from  a  practical  standpoint  there  is  no  advantage 
in  the  method.  Chace^  reports  a  recent  series.  Some  prefer  it  in 
differentiating  between  hyperacidity  and  hypersecretion. 
*Jour.  Amer.  Med.  Asscx:.,  July  i,  191 1. 
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Boas'  Test-breakfast, — One  ounce  of  rolled  oats  boiled  in  i  pint 
of  water,  with  salt  to  taste. 

Boas  advix?ates  this,  as  it  contains  no  lactic  acid,  and  believes 
it  should  be  employed  when  an  accurate  test  for  this  acid  is  desired. 

Two  shredded  wheat  biscuits  with  water  (300  cxj  or  a  pint  bowl 
of  granose  have  been  recommended  as  a  convenient  substitute, 

Sahli,  Jaworski,  and  others  have  suggested  modifications,  but  they 
possess  no  advantages. 

The  test-meals  that  are  in  chief  use  are  the  Riegel  test-dinner  and 
Ewald-Boas  test-breakfast.  The  latter  is  easily  procured  and  can 
be  administered  during  office  hours — which  is  ike  most  accurate 
method.  It  is  easy  to  recognize  therein  remnants  of  food  from  the 
previous  day.  The  test^dinner  gives  better  results  as  regards  the 
investigation  of  the  microscopic  appearances  and  the  study  of  the 
motor  functions.      The  test-breakfast  in  i^nany  cases  mill  be  sufficient. 

It  is  often  of  service  to  administer  a  special  test-dinner  at  7  p.  M. 
and  the  test -breakfast  in  the  office  at  7.30  to  8.00  A,  M.  It  will  be 
described  under  Testing  the  Motor  Functions, 

I  agree  with  Kleiner  that  tea  is  to  some  an  irritant.  In  addition, 
it  is  not  of  stable  strength,  and  water  is  preferable.  The  average 
slice  of  bread  from  the  loaf  weighs  30  gm.  I  employ  usually  2  slices 
{60  gm.)  of  bread  and  joo  to  j^o  c.c,  of  water,  the  latter  by  preference. 
One  must  allow  for  a  patient  of  small  physique  and  poor  nutrition,  for 
in  such  cases  he  cannot  or  will  not  take  this  quantity. 

The  diagywsis  in  most  cases  should  not  be  made  from  a  single  exam- 
ination  of  the  gastric  contents. 

E-  L.  Eggleston  ^  reports  some  interesting  variations  of  the  gastric 
juice  after  similar  test-breakfasts  in  the  same  patient.  One  should 
make  several  tests  and  take  a  general  average.  In  some  patients  it 
would  be  probably  preferable  to  employ  the  test-dinner  as  well  as 
test-breakfast.  .Moreover,  if  the  patient  has  been  under  medical 
treatment  by  another  physician,  all  internal  medication  should  be 
stopped  for  several  days  previous  to  examination.  With  a  very 
nervous  patient,  it  is  preferable  not  to  tell  her  that  the  stomach-tube 
is  to  be  passed  until  about  to  do  so,  otherwise  the  nervous  influence 
would  markedly  affect  the  results.  The  gastric  secretion  (appetite 
juice)  is  undoubtedly  greater  after  a  dinner  of  a  character  agreeable  to 
the  patient  than  following  an  unattractive  meal,  consisting  of  bread 
and  water.     All  these  factors  must  be  considered. 


METHOD  OF  ASPmATION  OF  THE  GASTRIC  CONTEPHTS 

The  selection  of  the  proper  t>'pe  of  tube  is  important.  It  should 
be  of  soft  rubt>er,  of  a  caliber  of  30  to  32  French,  to  allow  free  exit 
of  contents;  have  an  opening  at  the  tip,  and  one  or  even  two  lateral 
openings,  as  in  Fig.  71,  or  the  Ewald  tube  (Fig,  72), 

*  Observations  on  the  Variability  of  the  Gastric  Juice,  New  York  Med.  Jour, 
Oct.  29,  1 9 10, 
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Position  of  Patient  and  Operator. — ^The  patient  sits  upright 
on  a  chair  and  is  protected  by  a  sheet  or  towel.     False  teeth  should 


£ 


Fig.  71. — ^Aspirating  tube. 


Fig.  72. — Ewald's  tube. 


I^ig-  73- — Correct  position  for  passage  of  aspirating  tube. 

be  removed.  The  operator  stands  in  the  position  as  depicted  in 
Fig.  73,  and  passes  the  tube  along  the  roof  of  the  patient's  mouth. 
The  advantages  of  this  method  are  described  under  Lavage. 

8 
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Fig.  74.*— Boas*  aspirating  bulb. 


Fig'  75 -^Aspirating  bulb. 


■^ 


Fig.  76. — Filling  the  bulb. 
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The  tube  should  be  moistened  in  warm  water  and  introduced 
about  20  inches  until  resistance  is  felt,  when  it  should  be  slightly 
withdrawn.  In  the  event  uf  gastroptosis  or  dilatation  the  distance 
would  be  greater.     A  Politzer  bulb  can  be  employed  for  aspiration. 

Boas'  Method. — The  Boas  aspirator  il*ig.  74),  which  consists  of 
a  rubber  bulb  having  two  soft-rubber  ends  and  provided  with  a 
clamp,  is  attached  to  the  stomach- tube  by  a  piece  of  glass  tubing. 
The  damp  is  fixed,   the  bulb  compressed  and  tlien  released,  and 


J'i>    77  — .^rt'cuuil  Al-\'>  of  aspiration. 

thus  filled  up;  the  clamp  is  opened,  and  the  contents,  by  com- 
pression of  the  bulb,  forced  into  a  bottle,  glass,  or  some  other  receptacle. 
This  is  a  simple  method  of  aspiration.  Other  devices  with  a  vac- 
uum bottle,  mouth  suction,  forcing  air  through  a  double  tube,  etc., 
have  been  suggested,  but  they  are  more  complicated  and  unnecessary, 
Ewald-Boas  Expression  Method. — This  consists  in  having  the 
patient  exert  pressure  upon  the  stomacli  by  means  of  his  abdom- 
inal muscles.  He  should  first  inspire  deeply,  and  then  compress 
the  abdominal  walls  in  the  same  manner  as  during  defecation. 
The  pressiu-e  expels  the  gastric  contents  through  the  tube  into  a  recep- 
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tade.  This  method  is  coasiderably  employed,  and  when  successful, 
is  unquesitionaWy  excellent.  In  cases  of  marked  atony,  both  of  the 
stomach  and  abdominal  walls,  in  excessive  dilatation,  and  at  times 
from  plugging  of  the  stomach-tube,  the  expression  method  is  a 
failure. 

Author's  Method. — It  is  my  custom  to  attach  to  the  stomach- 
tube  a  bulb  withoot  valves,  such  as  is  depicted  in  Fig.  75.  The 
patient  is  then  directed  to  express  the  contents.       If  the  tube  becomes 


Fig.  yS.^Final  step  of  aspiration. 

stopped,  the  thumb  is  placed  over  the  open  end,  the  bulb  squeezed, 
and  the  obstruction  immediately  reheved.  This  obviates  blowing 
through  or  removing  the  tube. 

If  expression  fails,  them  immediate  aspiration  is  resorted  to. 
The  tulje  is  pinched  near  the  teeth,  the  bulb  squeezed,  and  the 
thumb  placed  over  the  open  end.  The  stomach-tul^e  is  then  released, 
and  the  vacuum  in  the  tul>e  allowed  to  fill  with  gastric  contents, 
as  in  Fig.  76, 

When  the  bulb  is  filled,  the  stomach-tube  is  again  pinched,  the 
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thumb  removed  from  the  bulb,  and  the  contents  gradually  expressed 
into  the  receiving  vessel,  as  in  Fig.  77. 

The  final  step  is  depicted  in  Fig.  78.  This  process  is  repeated 
until  the  gastric  contents  are  removed. 

EXAMINATION  OF  THE  INGESTA 

Before  chemic  examination  of  the  ingesta  is  begun,  the  quantity 
aspirated  should  be  carefully  measured.  After  the  EwaJd-Boas 
test -breakfast  one  may  expect  to  secure  on  an  average  50  to  75  c.c. 
of  contents,  and  if  100  c.c.  or  more  be  present,  this  would  be  suggestive 
of  motor  insufficiency.  A  large  quantity  of  gastric  contents  (350  to 
400  c.c.)  four  hours  after  the  test-dinner  would  also  be  a  suspicious 
circumstance,  and  further  tests  should  be  made,  as  described  under 
Examination  of  Motor  Functions.  The  quantity  of  the  residue, 
therefore,  has  a  chief  bearing  on  the  motor  function,  though  in 
hypersecretion  abnormal  quantities  are  found. 

Macroscopic  inspection  gives  considerable  information.  After 
the  test-breakfast,  in  some  cases  large  undigested  pieces  of  bread  are 
brought  up;  in  others,  remnants  of  bread  that  are  nearly  digested 
or  only  slightly  digested;  and  in  others,  a  fine  fluid  mushy  mass. 
These  findings  are  at  once  suggestive.  With  Riegel's  test-meal  the 
differences  are  more  pronounced;  the  mass  may  be  fine,  uniform, 
and  mushy,  containing  no  coarse  elements;  or  there  may  be  coarse 
undigested  meat-fibers. 

Mucus,  blood,  and  bile  are  readily  visible.  In  some  cases  the 
gastric  contents,  when  placed  in  a  glass  vessel,  forms  three  layers: 
at  the  bottom,  fine  starchy  material;  next,  cloudy  fluid;  and  on  top 
a  foamy  layer,  which  latter  is  evidence  of  gaseous  fermentation. 

Chemic  Examination. — The  aspirated  gastric  contents  should 
be  filtered,  preferably  through  filter-paper.  If  this  is  not  at  hand, 
several  layers  of  cheese-cloth  or  gauze  can  be  employed. 

From  a  practical  point  of  view,  the  most  important  feature  to  de- 
termine is  the  content  of  hydrochloric  acid  during  the  height  of 
digestion.  If  free  hydrochloric  acid  be  present,  it  is  then  necessary 
to  find  out  whether  the  secretion  is  normal,  increased,  or  deficient. 
If  it  is  deficient  in  amount  or  absent,  the  digestive  power  of  the 
stomach  is  deficient. 

When  free  hydrochloric  acid  is  present,  the  determination  of 
pepsin  is  unnecessary;  in  fact,  it  is  often  present,  even  if  free  hydro- 
chloric acid  is  absent.  In  such  event,  if  the  gastric  contents  are  acid- 
ified with  sufficient  hydrochloric  acid  and  digestion  of  albumin 
then  occurs,  this  is  evidence  of  sufficient  pepsin  formation.  In 
cases  complicated  by  the  absence  of  free  hydrochloric  acid  the  exam- 
ination for  pepsin  should  be  carried  out. 

For  a  complete  chemic  analysis  the  following  tests  should  be 
performed  : 

I.  Reaction. 
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2.  Total  acidity. 

3.  Free  hydrochloric  acid. 

4.  Combined  hydrochloric  add. 

5.  Total  hydrochloric  acid. 

6.  Lactic  acid. 

7.  Propepton. 

8.  Pepton. 

9.  Pepsin. 

10.  Rennet. 

11.  Dextrin. 

12.  Erythrodextrin. 

13.  Achroodextrin. 

Before  describing  the  tests  it  is  well  to  remember  the  findings 
of  the  normal  gastric  juice  after  the  test-breakfast  for  a  basis  of 
comparison. 

Normal  gastric  juice  is  of  acid  reaction;  total  acidity,  40  to  60 
(o.  15-0.2 1 ) ;  free  hydrochloric  acid,  25  to  50  (o.  1-0.2  per  cent,  approxi- 
mately); propepton,  small  amount;  pepton  more;  pepsin  and  rennet 
present;  sugar  and  achroodextrin  present;  erjrthrodextrin  present 
in  small  amount  or  absent;  dextrin  absent. 

Some  patients  may  have  free  hydrochloric  acid  within  the  above 
normal  limits,  and  yet  suffer  from  the  symptoms  of  hyperchlor- 
hydria,  while  others  may  have  free  hydrochloric  acid  as  high  as 
100+  and  present  no  symptoms  at  all.  Individual  peculiarities 
must  be  considered. 

Reaction. — This  is  determined  by  means  of  blue  and  red  litmus- 
paper.  If  the  filtrate  is  acid,  it  turns  the  blue  paper  red;  and  if 
alkaline,  the  red  turns  to  blue ;  neutral  gastric  contents  cause  no  change. 

Test  for  Free  Hydrochloric  Acid. — Numerous  coloring-matters 
when  exposed  to  the  action  of  weak  solutions  of  hydrochloric  add 
undergo  changes,  and  have  been  employed  as  tests  for  its  presence. 
Those  that  are  of  greatest  practical  value  I  will  describe  shortly. 

There  has  been  considerable  dispute  as  to  the  respective  superior- 
ity of  these  tests.  Though  organic  acids,  when  present  in  consider- 
able quantities,  may  give  these  color  changes,  yet  they  are  not  as  sen- 
sitive to  organic  acids  as  to  mineral  acids.  I  agree  with  Riegel  that 
this  danger  is  practically  negligible.  *  As  a  precaution  it  is  well  to 
employ  one  of  the  following  qualitative  check  tests,  which  react  only 
to  free  mineral  acids  and  not  to  the  organic  acids. 

In  addition,  the  test  for  lactic  acid  should  be  performed. 

The  Phloroglucin-vanillin  Test  (Giinzburg's). — ^This  reagent 
consists  of  2  grams  of  phloroglucin  and  i  gram  of  vanillin  dissolved 
in  30  grams  of  absolute  alcohol.  An  equal  number  of  drops,  i  or  2 
each,  of  this  and  the  gastric  juice  are  placed  on  a  porcelain  dish  and 
mixed  with  a  glass  rod.  The  dish  is  then  held  over  an  alcohol  lamp 
and  the  fluid  allowed  to  evaporate  slowly.  A  cherry-red  color 
appears,  as  in  Fig.  79,  if  free  hydrochloric  acid  be  present.     If  there 


Fig.  8o.~Resorcin  test.     Color 
reaction. 


Fig.  79>—  Phlnrfj^ludn-vanjllin  lesl 
C*)lt>r  reaction. 
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Fi)j.  82»— Phenol plithti 
Irin  end -re  action.  Total 
acidity. 


Fig,  84— Sodium  ali 
zarin  sulphoriate  end -re 
action. 


Fig  83 — Dimethyl* 
a  m  id  o-  a  zoben  zo  1  e  nd  - 
reaction. 
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are  only  traces,  then  there  is  a  rose  tint  at  the  margin.  If  hydro- 
chloric add  is  absent,  the  color  varies  from  yellow  to  brown. 

This  test  responds  to  free  hydrochloric  acid  and  not  to  organic 
acids.  The  solution  is  unstable^  and  should  be  preserved  in  a  dark 
glass  bottle.     It  is  advisable  to  make  a  fresh  solution  frequently. 

The  Resorcin-sugar  Test  (Boas). — Five  grams  of  resorcin  and 
3  grams  of  cane-sugar  are  dissolved  in  100  c.c.  of  alcohol.  Equal 
drops  of  this  reagent  and  gastric  juice  are  slowly  evaporated  to 
dryness,  without  burning,  in  a  porcelain  dish  or  a  butter-dish.  If 
free  hydrochloric  acid  be  present,  a  rose-red  color  appears,  which 
fades  on  cooling  (Fig.  80).  It  responds  to  hydrochloric  acid  only. 
It  is  nearly  as  delicate,  more  easily  obtained,  less  expensive,  and 
more  stable  than  Giinzburg's  test. 

After  performing  one  of  these  check  tests  it  is  preferable  in  all 
cases  to  test  quantitatively  for  acidity;  and  for  this  purpose  I  prefer 
Topfer's  method. 

The  qualitative  method  gives  no  basis  for  scientific  accuracy. 

Topfer's  Method. — This  method  determines  quantitatively: 
Total  acidity;  free  hydrochloric  acid;  combined  hydrochloric  acid; 
total  hydrochloric  acid,  and  acid  salts  quite  accurately  for  clinical 
purposes.  In  routine  examinations  it  is  rarely  necessary  to  deter- 
mine more  than  total  acidity  and  free  and  combined  hydrochloric 
acid.  If  free  acid  is  absent,  then  the  pepsin  and  rennet  tests  should 
be  made. 

Solutions  Required. — (i)  One  per  cent,  alcoholic  solution  of 
phenolphthalein  (colorless). 

(2)  One  per  cent,  aqueous  solution  of  sodium  alizarin  sulphonate 
(opaque  brownish  yellow). 

(3)  Five-tenths  f)er  cent,  alcoholic  solution  of  dimethyl-amido- 
azobenzol  (yellowish  red). 

(4)  Decinormal  solution  of  NaOH  to  titrate  the  gastric  juice; 
I  c.c.  of  tenth-normal  NaOH  neutralizes  0.00365  hydrochloric  acid. 

Topfer's  method  depends  upon  the  different  sensitiveness  of  three- 
color  end-reagents  to  the  various  constituents  of  the  gastric  juice. 

Method. — Though  10  c.c.  of  the  filtrate  are  usually  employed, 
I  have  illustrated  the  method  on  the  basis  of  5  c.c,  as  it  is  often 
practically  found  impossible  to  carry  out  all  the  tests  when  using 
larger  quantities.     The  methods  are  equally  correct. 

In  each  of  the  three  beakers  (.4,  By  and  C,  Fig.  81)  are  placed 
5  c.c.  of  the  filtered  gastric  contents. 

To  beaker  A  are  added  i  or  2  drops  of  the  phenolphthalein  solution, 
which  is  used  as  an  indicator  of  the  total  acidity. 

This  body  turns  red-pink  or  red  as  soon  as  the  fluid  becomes 
slightly  alkaline,  after  the  addition  of  the  sodium  hydroxid. 

To  beaker  C  we  add  i  to  2  drops  of  the  dimcthyl-amido-azobenzol 
solution. 

A  reddish-pink  or  cherry-red  color  develops  if  free  hydrochloric 
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acid  be  present,  depending  on  the  degree  of  acidity.  After  titration 
with  sodium  hydroxid,  the  end-reaction  is  a  pale  orange  yellow. 

To  beaker  B  is  added  i  or  2  drops  of  the  sodmrn-alimnn-sui phonuie 
sohiikm.  After  sufficient  sodium  hydroxid  is  added,  a  violet  color 
(the  end- reaction)  appears. 

The  titration  with  sodium  hydroxid  is  performed  from  a  graduated 
pipet  or,  preferably,  a  burets  supported  on  a  stand.  The  latter 
should  be  graduated  to  I  or,  by  preference,  to  Vw  cx» 

The  elements  combining  the  total  acidity  in  beaker  ,4,  Fig.  81 » 
are  free  hydrochloric  acid»  acid  salts,  combined  hydrochloric  acid 
and  organic  acids,  which  respond  to  the  phenoiphthalein  test. 

In  beaker  B  are  free  hydrochloric  acid,  acid  salts,  and  organic 
adds,  responding  to  the  alizarin  test. 

Hence,  as  Topfer  claims,  to  find  the  combined  hydrochloric  acid, 
one  must  subtract  the  acidity  of  B  from  the  total  acidity  of  ,4, 

In  beaker  C  we  have  free  hydrochloric  acid  alone,  which  responds 
to  the  dimethyl -amido-azobenzol  test. 

In  the  absence  of  organic  acids,  the  acidity  of  C  subtracted  from 
the  acidity  of  B  will  give  the  acid  salts. 

Total  Acidity,— The  beakers  being  thus  prepared,  titration  of 
beaker  A  (total  acidity)  is  begim  with  the  sodium  hydroxid  solution. 
As  this  is  added,  the  reddish  color  appears,  but  it  disappears  as  the 
fluid  is  agitated.  The  procedure  should  be  continued  until  a  perma- 
nent red -pink  or  reddish  color  is  present,  as  in  end-reaction  (Fig,  82). 

As  the  degree  of  acidity  is  expressed  by  the  number  of  cubic 
centimeters  of  a  decinormal  solution  of  sodium  hydroxid  required  to 
saturate  or  make  slightly  alkaliue  100  c.c.  of  the  gastric  contents,  and 
as  only  5  c.c.  of  the  latter  was  employed  (which  is  ^  of  the  total 
quantity),  the  number  of  centimeters  of  the  sodium  hydroxid  neces- 
sary to  prodttce  the  end- re  action  must  be  multiplied  by  20. 

Thus  if  3  c.c.  sodium  hydroxid  produced  the  end-reaction  in  5  c.c. 
of  the  filtrate,  the  total  acidity  would  be  3  X  20,  or  60+ . 

Multiply  this  figure  of  acidity  by  0.00365,  and  we  have  the 
p^centage  of  total  hydrochloric  acid,  or  60X0.00365  equals  0.219 
per  cent. 

Free  Hydrochloric  Acid. — Commence  titration  of  beaker  C\  to 
which  the  dimethyl-amido-azobenzol  solution  has  been  added,  and 
continue  titration  until  the  sohition  becomes  a  pale  lemon  yellow, 
as  in  Fig.  83. 

As  saturation  with  the  decinormal  sodium  hydroxid  solution  was 
computed  on  the  basis  of  100  c.c.  of  gastric  contents,  and  only  5  c.c. 
or  ^ji  were  tested,  the  number  of  cubic  centimeters  of  sodium  hydroxid 
solution  required  to  produce  the  end-reaction  must  be  multiplied  by  20. 
Thus,  if  2  c.c.  of  this  alkaline  solution  will  produce  this  result,  we 
must  multiply  it  by  20,  and  we  say  the  free  hydrochloric  acid  is  40  4- . 

To  compute  free  hydrochloric  acid  in  percentage,  multiply 
40  X  0.00365  —  o.  1 46  per  cent. 
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Combined  Hydrochloric  -4ciy-^-Cominence  titration  of  beaker  B, 
to  which  the  sodium-alizariii-sulplionate  has  been  added,  and  con- 
tinue the  process  until  the  end-reaction,  the  violet  color,  as  in  Fig. 
84,  occurs. 

As  only  5  c.c.  of  gastric  contents  are  employed,  and  again  the 
computation  is  based  on  too  c.c,  the  number  of  cubic  centimeters 
of  decinormal  sodium  hydroxid  employed  must  be  multiplied  by  20* 

If,  for  example,  2.2  c.c.  were  required,  2.2  X  20  =  44  ^  acidity. 

Topfer  has  shown  that  alizarin  is  sensitive  for  all  the  elements 
comprising  acidity,  except  for  the  combined  hydrochloric  acid. 

The  acidity  44,  therefore,  secured  by  this  reaction  must  be 
subtracted  from  60,  the  total  acidity;  and  this  gives  16  acidity  as 
the  combined  hydrochloric  acid. 

In  percentage  16X0.00365  =  0.06  percent,  combined  hydrochloric 
acid. 

The  total  acidity,  free  and  combined  hydrochloric  acid,  are 
important  to  examine  for  as  a  matter  of  routine. 

As  fractions  of  a  centimeter  must  often  fje  computed,  I  give  an 
example  in  tabulated  form : 

Beaker  A,  5  c.c.  gastric  contents;  for  total  acidity ^  3.2  c.c.  deci- 
normal  sodium  hydroxid  gives  end-reaction. 

Beaker  B,  5  c.c.  gastric  contents;  for  alizarin  test,  2.4  ex.  deci- 
norma]  sodium  hydroxid  gives  eod-reaction. 

Beaker  C,  5  c.c.  gastric  contents;  for  free  hydrochloric  acid,  1.5  c.c. 
decinormal  sodium  hydroxid  gives  end-reaction. 

1,  Total  Acidity.  /A'aA'tT  .4.— 5  c.c.  X  20=  100  c.c.  3.2  c.c.  X  20 
=  64  ex,     64  X  0.00365  =  0.23  per  cent. 

2*  Free  Hydrochloric  Acid.  Beaker  C, — 1.5  c.c.  X 20  =  30 c.c.  30X 
€^00365  =0. 1  r  per  cent. 

3.  Combined  Hydrochloric  Acid  =  A- B. — 
B  =■  alizarin  reaction .     .4  =  64 
2*4X20  =  48.  g=48 

,4— ^=16 -combined  HCl. 
16X0.00365  =  0-06  per  cent. 

4.  Total  Hydrochloric  Acid,  Free  and  Combined.— oa\  per  cent. 
4*0.06  per  cent.  =  0.1 7  per  cent, 

5.  Acid  Salts ^B — C  {Organic  Acids  Absent), — 
~~  B^4S 

C=30 
B'-C'^  18 

B—C=iS 
18X0.00365=0.07  per  cent. 
If  10  ex.  of  gastric  juice  be  employed  in  the  tests,  then  the  number 
of  cubic  centimeters  of  sodium  hydroxid  required  to  produce  the  end- 
reaction  must  be  mtdtiplied  by  10. 

If  2  C.C-  of  gastric  juice  is  used,  the  multiple  is  50,  and  so  on. 
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The  further  tests  are  as  follows: 

Lactic  Acid. —  Uffelmann's  Test, — ^This  reagent  is  the  one  most 
frequently  employed  and  is  sufficiently  accurate,  if  necessary  pre- 
cautions are  observed.  It  should  be  freshly  prepared  before  each 
test.  It  can  be  prepared  as  follows:  lo  c.c.  of  a  4  per  cent,  catholic 
acid  solution  is  mixed  with  20  ex.  of  distilled  water,  and  to  this  is 
added  i  drop  of  sesquichlorid  of  iron.  A  watery  solution  of  carbolic 
acid  (2  per  cent.),  to  which  is  added  i  drop  of  liquor  ferri  sesqui- 
chlorid, is  another  method  of  preparation.  These  solutions  have  an 
amethyst-blue  color. 

Other  methods  of  preparation  are  recommended  by  Riegel:. 
20  c.c.  of  distilled  water,  10  c.c.  of  a  4  per  cent,  carbolic  acid  solution, 
and  0.1  c.c.  of  neutral  10 per  cent,  iron  chlorid  solution;  or,  dilute 
the  officinal  iron  chlorid  solution  with  distilled  water  until  the  solu- 
tion is  about  colorless,  and  then  add  a  2  to  4  per  cent,  solution  of 
carbolic  until  the  amethyst-blue  color  appears. 

A  very  dilute  iron  chlorid  solution  will  also  give  the  reaction, 
but  the  blue  color  acts  as  a  contrast. 

The  lactic  acid  reaction  has  been  described  as  a  canary-yellow 
or,  more  often,  a  canary-green  color  (Fig.  85). 

Fatty  acids  produce  an  ash- gray  and  inorganic  acids  decolorize 
the  blue  solution. 

As  at  times  the  phosphates  may  be  present  in  the  gastric  contents 
and  they  give  the  same  reaction,  a  modification  has  been  recom- 
mended, which  is  practical  for  general  use. 

Modified  Ufelmann. — Take  5  c  c.  of  the  filtrate  plus  10  c.c.  of 
ether,  and  shake  in  a  test-tube  for  a  few  minutes;  then  allow  it  to 
stand  until  the  ethereal  solution  has  separated  from  watery  so- 
lution. Pour  the  ethereal  part  into  another  test-tube  and  place 
it  in  a  glass  of  hot  water  to  evaporate.  Add  i  c.c.  of  distilled  water 
to  the  remaining  drops,  and  test  for  lactic  acid  with  the  Uffel- 
mann  solution.  If  the  canary  color  occurs,  lactic  acid  is  positively 
shown. 

A  larger  quantity  of  the  filtrate  can  be  employed  with  two  or  three 
times  the  quantity  of  ether.  Kleiner  does  not  evaporate  the  ether, 
but  adds  Uffelmann's  solution  directly  to  it.  The  solution  will  appear 
yellow  at  the  bottom  of  the  tube  if  lactic  acid  be  present. 

Strauss  employs  a  mixing  funnel  with  two  markings,  one  at  5  c.c. 
and  the  second  at  25  c.c.  (Fig.  87). 

Fill  to  5  c.c.  with  the  stomach  filtrate.  Pour  on  ether  (Squibbs*) 
up  to  25  c.c.  and  shake  the  mixture  well.  Open  the  lower  stop-cock 
and  allow  the  fluid  to  run  off  until  it  reaches  5  c.c,  and  then  poiu*  in 
distilled  water  to  25  c.c.  To  this  mixture  add  2  drops  of  iron  chlorid 
solution  (1:9  distilled  water),  and  shake  the  whole. 

Investigations  by  Strauss  show  that  if  one  promillimeter  of  lactic 
acid  be  present,  an  intense  green  color  occurs;  if  less  lactic  acid,  the 
color  is  light  green. 
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Arnold  '  suggests  a  new  test : 

1.  A  solution  of  gentian  violet  (0.2  c,c.  saturated  alcoholic  solu- 
tion in  500  c.c.  distilled  water),  and— 

2,  Tinctura  ferri  perchloridi,  5  c.c.  (U.  S.  P,),  diluted  with  dis- 
tilled water  (20  cxj. 

A  drop  of  tlie  iron  solution  gives  a  blue  color  with  1  c»c.  of  the 
gentian  violet,  which  changes  to  yellowish  green  when  gastric  con- 
tents %vhich  contain  lactic  acid  are  added. 

Other  methods  have  been  suggested,  notably 
that  of  Boas,  w^hich  is  rather  complicated.  It  is 
based  on  the  oxidation  of  lactic  acid  into  acetal- 
dehyd  and  formic  acid. 

The  presence  of  aldehyd  is  demonstrated  by  the 
iodoform  reaction  with  alkaline  iodin  solution  or  of 
aldehyd  of  mercury  with  Nessler's  reagent. 

Boas'  Method.— Take  to  to  20  c.c.  of  the  gastric 
filtrate  and  evaporate  it  into  a  s}Tupy  consistency 
over  the  water-bath.  If  free  hydrochloric  acid  is 
present,  an  excess  of  barium  carbonate  is  added. 
A  few  drops  of  phosphoric  acid  are  then  mixed  in, 
and  the  carbonic  acid  is  expelled  by  boiling.  The 
fluid  is  then  cfxiled  and  extracted  two  or  three  times 
with  50  c.c.  of  ether. 

After  half  an  hour  pour  off  the  clear  ethereal 
layer.     The  ether  is  now  eva|x>rated,  and  the  resi- 
due washed  in  a  flask  with  45  c.c.  of  water,  well 
shaken  and  filtered.     Concentrated  sulplniric  acid, 
5  c.c,  (sp.  gr.  1.89K  and  a  pinch  of  manganese  dioxid 
are  added  to  the  filtrate.     The  mixture  is  then  dis- 
tilled  over  a  small  flame*  and  the  vapor  conducted 
into  a  narrow  cylinder  containing  5  to  10  c.c.  of  an 
alkaline  iodin  solution.     This  consists  of  equal  parts 
of  a  decinormal  iodin   solution  and   the  standard 
potassium  hydroxid  solution.     The  vapor  may  l>e 
conducted  into  the  same  quantity  of  Nessler's  reagent.     If  lactic  acid 
^Ts  present » it  gives  rise  to  the  iodoform  reaction  (clouding  and  odor  of 
■bdoform)  with  the  iodin  mixture.     If  Nessler's  reagent  is  used,  yel- 
^Bvirisli-red  aldehyd  of  mercury  ap|>ears. 

^^P    This  procedure  is  further  elaborated  for  the  quantitative  estima- 
tion of  lactic  acid,  but  it  is  extremely  complicated  and  clinically 
inecessary. 

We  may  say  that  when  a  tesUbreakfast  or  test-dinner  is  taken  uttder 

fopet  conditions,  only  traces  of  lactic  acid  are  inirodticed,  and  fifuiing 

in  appreciable  quantities  in  the  gastric  ccnttents  is   of  pathologic 

^nificance,   showing  suhacidity  and  stagnation.     It  is   not   pathog- 

cancer.  but  these  conditions  frequently  exist  in  such  cases, 

*  Jour,  Amer,  Med.  Assoc.,  i3q8,  vol.  viii»  p.  21. 


Fig.  87. — Strauss' 
mixing  funnel. 
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Quantitative  Estintation  of  Lactic  Acid. — The  acidity  of  the  filtrate 
is  first  determined;  lo  c.c.  of  the  filtrate  are  shaken  up  with  ether 
in  excess.  The  ether  is  then  separated  and  the  degree  of  acidity 
computed  therein. 

Subtract  this  figure  from  the  total  acidity  and  multiply  by  0.09, 
which  gives  the  percentage. 

Volatile  adds  must  be  first  tested  for  and  eliminated  by  boiling. 
This  method  is  only  approximate. 

Volatile  Adds. — Fatty  or  volatile  adds  are  recognized  by  boil- 
ing a  few  cubic  centimeters  of  the  filtrate  in  a  test-tube.  A  strip 
of  moistened  blue  htmus-paper  is  held  over  the  escaping  vapors. 
The  paper  will  turn  red  if  they  are  present.  Their  quantitative 
determination  is  hardly  necessary. 

Acetic  Add. — In  large  quantities  acetic  add  can  be  detected 
by  its  characteristic  odor.  For  the  detection  of  small  quantities, 
Einhom  neutralizes  the  water>'  residue  of  the  ethereal  extract  of 
the  gastric  filtrate  with  carbonate  of  soda,  and  then  adds  neutral 
chlorid  of  iron  solution,  when  a  red  color  is  developed. 

Propeptone. — Add  to  the  gastric  filtrate  of,  say,  5  c.c,  an  equal 
quantity  of  a  saturated  solution  of  soditun  chlorid.  Propeptone, 
if  present,  is  predpitated.  If  none  is  formed,  then  add  i  or  2  drops 
of  acetic  add,  and  predpitation  will  occur  if  propeptone  is  present. 
On  heating,  the  solution  dears  up,  but  again  becomes  ttu'bid  on 
cooling. 

Peptone. — Preferably,  after  filtering  out  the  propeptone,  take 
2  c.c.  of  the  gastric  filtrate  and  make  strongly  alkaline  by  adding 
sodium  hydroxid  solution  and  then  add  a  few  drops  of  a  weak  i  per 
cent,  copper  solution.  Peptone  gives  a  purple  or  Wolet-red  color 
(biuret  reaction). 

Pepsin. — A  thin  disk  of  the  white  of  a  hard-boiled  egg,  weight 
of  about  I  gram  ( i  cm.  in  diameter  and  i  mm.  thick),  is  placed  in  a 
test-tube  containing  5  c.c.  of  the  gastric  filtrate  and  kept  at  blood 
temperature.  The  tube  can  be  placed  in  water  at  blood  temperature 
in  a  Thermos  bottle. 

If  free  hydrochloric  add  is  not  present  in  the  filtrate,  add  2  drops 
of  dilute  hydrochloric  add.  The  presence  of  pepsin  will  cause 
disappearance  of  the  albumin  in  from  two  to  six  hours. 

The  methods  for  the  quantitative  determination  of  pepsin  that 
have  been  recognized  as  practical  for  dinical  purposes  are  those  of 
Hammerschlag  and  Mett.  Henr>-  lUoway*  has  de\-ised  a  simple 
method  for  determining  the  relati\-e  quantity  of  pepsin,  which  seems 
to  the  author  of  value:  10  cgm.,  e.xact  weight,  egg-albumen  (white 
of  hen's  egg)  is  coagulated  in  the  following  manner: 

The  egg  is  placed  in  a  small  pot  of  cold  water,  which  is  then 
covered  with  a  lid  and  put  on  to  boil.  It  is  allowed  to  cook  for  ten 
minutes  after  the  water  has  begun  to  boil — in  all,  heating  twenty 
*  Amer.  Jour.  Med.  Sci.,  Aug.,  1909. 
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minutes  from  the  time  it  has  been  put  on.  The  egg  is  then  taken 
out  and  allowed  to  cool,  either  by  setting  it  in  a  saucer  or  by  putting 
it  in  cold  water. 

To  imitate  the  usual  way,  food  is,  or  should  be,  ingested,  the 
segment  of  albumin  is  divided  into  two  parts.  Observation  has 
shown,  as  it  has  long  been  known  clinically,  that  thus  subdivided 
the  gastric  juice  can  act  upon  it  more  quickly.  The  action  being 
from  all  sides,  it  is  more  effective  when  we  have  eight  sides  for  a 
given  quantity  than  where  we  have  only  four. 

The  coagulated  albumin  is  put  into  10  c.c.  of  the  gastric  filtrate 
(from  stomach-contents  extracted  one  hour  after  an  Ewald-Boas 
test-breakfast),  and  this  is  then  placed  in  the  thermostat,  which  is 
kept  at  38°  C. 

The  time  in  which  the  10  cgm.  are  digested,  entirely,  partially, 
or  not  at  all,  will  give  us  a  correct  idea  as  to  the  status  of  the  pepsin 
secretion  in  the  case  under  examination.  Illoway,  by  experiments, 
shows  that  normal  digestion  of  the  albumin  retjuires  from  five  to 
five  and  one-half  hours. 

He  classifies  as  follows: 

Hyperpepsinia. — Digestion  requiring  only  from  three  to  four 
hotu's,  not  in  any  pathologic  sense  necessarily,  but  only  to  indicate 
a  secretion  of  pepsin  greater  than  usual,  which  may,  however,  be 
the  normal  for  that  case. 

Normal  Pepsinia. — Digestion  requiring  from  five  to  five  and 
one-half  hours. 

Hypopepsinia. — Digestion  requiring  more  than  the  usual  time. 
The  degree  indicated  by  the  number  of  hours  required  beyond  the 
standard  of  time. 

A  pepsinia. — No  digestion  at  all. 

Jacoby-Solms  Method  to  Determine  Pepsin. — Ricin  Test} — 
Dissolve  I  gram  of  ricin  in  100  c.c.  of  a  5  per  cent,  solution  of  sodium 
chlorid  and  filter.  Mix  2  c.c.  of  this  filtrate  with  0.5  c.c.  decinormal 
HCl  solution ;  i  c.c.  of  diluted  stomach-contents  is  added,  and  allowed 
to  remain  at  blood  temperature  for  three  hours.  Ferments  clear 
up  the  ricin  deposit.  The  quantity  of  pepsin  is  determined  from 
the  amount  of  dilution  in  which  the  stomach-contents  will  cause  the 
ricin  deposit  to  disappear. 

Solms  designates  the  amount  of  gastric  juice  which  is  sufiicient 
to  clear  up  the  2  c.c.  of  a  2  per  cent,  ricin  solution  in  three  hours, 
kept  at  the  blood  temperature,  as  one  pepsin  unit.  The  normal 
stomach-contents  contain  about  100  pepsin  units  to  the  cubic  centi- 
meter.    Witte  "  has  modified  the  above  methods. 

Fuld  employs  a  solution  of  edestin  instead  of  ricin. ^ 

^  "  Ueber  eine  neue  Methode  der  quantitative  Pepsinbestimmung  und  ihre 
kJinische  Ven^'endung,"  Zeitschr.  f.  klin.  Med.,  Bd.  64,  Heft  i  und  2. 

^Berlin,  klin.  Wochenschr.,  1908,  p.  643. 

•* "  Pepsinbestimmung  vermittelst  Edestins,"  Miinch.  med.  Wochenschr., 
1907,  No.  27,  Vereinsbeilage. 
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An  ordinary  Thermos  bottle  partially  filled  with  water  at  a  tem- 
perature of  about  njo°  F.  can  be  employed  in  place  of  a  thermo- 
stat, test-tubes  containing  the  solutions  being  tightly  corked  and 
placed  therein.  Einhorn  '  employs  a  Thennos  bottle  with  metal 
framework  to  hold  the  tubes.  These  last  are  graduated  in  milli- 
meters, so  as  to  dispense  with  measuring  glasses. 

Casein  Test. — Gross  ^  mixes  a  i :  looo  solution  of  casein  containing 
1 6  ex.  of  a  25  per  cent,  HCl  to  the  liter  with  the  filtrate  or  its  dilutions, 
and  leaves  it  for  a  quarter  of  an  hour  in  the  thermostat. 

He  then  adds  a  few  drops  of  tlie  conet^ntrated  solution  of  sodium 
acetate,  which  results  in  a  precipitate  if  the  casein  has  not  been 
digested;  otherwise  the  solution  remains  clear. 

W.  C.  Rose,^  has  devised  a  test  to  be  employed  as  a  substitute 
for  the  *'  ricin  test/'  employing  a  globulin  preparation  derived  from 
the  ordinary  garden  pea  (Pis am  satimcm). 

Metfs  Method, — ^This  consists  in  sucking  fresh  egg-albumen  into 
capillary  tubes  of  i  or  2  mm,  diameter,  coagulating  the  albumin 
by  boiling,  and  then  cutting  off  portions  3  to  5  cm.  long  of  the  filled 
tube  and  adding  these  pieces  to  the  gastric  contents.  This  should 
be  kept  at  body  temperature  for  ten  hours  in  the  incubator.  At 
the  end  of  this  period  each  end  of  the  tul>e  will  show  a  lack  of  solid 
albumin,  owing  to  digestion,  while  some  will  remain  in  tlie  central 
portion.  Both  the  empty  portions  and  the  portion  that  is  full  are 
measured,  and  the  activity  of  the  pepsin  digestion  is  thus  determined. 
The  relative  amount  of  pepsin  varies  according  to  the  square  of  the 
length  of  the  empty  portion  of  the  tul^e,  the  figures  of  the  latter  being 
expressed  in  millimeters;  thus,  3  mm.  of  digestion  equals  9  parts  of 
pepsin;  2  mm.,  4  parts  of  pepsin,  etc. 

Rennet. — Add  5  drops  of  the  filtered  gastric  contents,  preferably 
neutralized  with  decinormal  sodium  hydroxid  solution,  to  lu  ex.  of 
fresh  neutral  milk  in  a  test-tute.  Place  this  in  a  glass  of  warm  water 
at  a  temperature  of  about  100°  F.,  or  in  a  thennostat.  A  Thermos 
bottle  containing  warm  water  is  extremely  convenient. 

Normal  Rennet.~ln  about  five  to  fifteen  minutes  coagulation 
will  occur  if  the  rennet  be  normal.  If  the  same  quantity  of  filtrate 
(5  drops)  be  added  to  20  c.c,  of  milk,  llloway  finds,  under  normal 
conditions,  coagulation  will  rKXur  within  fifteen  to  thirty  minutes. 
He  suggests  a  simple  quantitative  method. 

Deficient  Rennet — Add  i  c.c.  of  gastric  filtrate  to  10  c.c.  and  20  c.c. 
of  milk  if  the  smaller  quantity  of  filtrate  (5  drops)  gives  no  result. 
If  reaction  occurs  within  the  same  period,  rennet  is  deficient. 

More  marked  deficiency  w^hen  no  result  is  obtained  with  i  c.c.  of  gas- 
tric filtrate,  but  is  obtained  within  the  half-hour  with  5  c.c.  of  filtrate. 

*  Einhorn,  *'  A  SimpJification  of  the  Jacx*by-SoIms  Ridn  Method  for  Pepsin 
Determination/'  Med.  Record^  Aug.  29,  190S. 

-  '"  Die  Wirksamkcit  des  Pepsins  tind  cine  einfache  Metbode  zu  ihrer  Bestira- 
mung/'  Berlin,  klin,  Wochenschr.,  1908,  No.  13,  p.  643. 

*Arch.  of  Intenial  Medicine,  May,  itj^io,  vol.  5,  pp.  459-465. 
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Absence  of  RenmL — When  no  reaction  is  obtained  within  half  an 
hour  wHth  5  c.c.  of  gastric  juice  and  lo  c.c.  of  filtrate,  no  reaction  will 
occur. 

It  has  been  demonstrated  by  llloway's  experiments  that  rennet 
may  be  present  in  nearly  normal  amount,  even  if  pepsin  is  markedly 
deficient;  it  may  be  present  even  if  pepsin  is  absent. 

Rennet  is  usually  tlie  last  one  of  the  elements  active  in  the  proc- 
ess of  gastric  digestion  to  disappear. 

Rennet  Zymogeti  (Chymosinogen) , — Add  to  the  same  specimen  of 
milk  3  to  5  drops  of  a  1  i>er  cent,  solution  of  calcium  chlorid  and 
place  in  an  incubator.  Coagulation  shows  the  presence  of  the  enzyme ; 
otherwise  it  is  absent. 

Examination  of  Starch  Digestion. — The  salivary  ferment  con- 
tinues its  action  on  starch  in  the  stomach  wrhile  the  amount  of  hy- 
drochloric acid  is  not  too  great.  It  is  estimated  that  as  soon  as 
the  total  hydrochloric  acid  reaches  0.12,  the  action  ceases.  If  the 
secretion  of  hydrochloric  acid  is  abnormally  great»  starch  diges- 
tion is  soon  stopped,  and  there  is  either  no  digestion  of  starch  or 
the  end-products  are  not  formed.  The  reverse  is  the  case  in  sub- 
acidity. 

\  To  determine  the  intermediary  stages,  a  dilute  iodin-potassium 

sohition  (Lugors)  is  employed.      It  consists  of  iodin,  0.1 ;  potassium 
I      iodid,  0.2 ;  aqua  destillata,  200.0. 

I  A  few  drops  of  the  filtered  gastric  juice  are  placed  on  a  porcelain 

t^dish,  and  to  it  is  added  a  drop  or  two  of  Lugol's  solution.     The 
P"f^actions  are  as  follows : 

Dextrin  turns  the  fluid  blue;  erythrodextrin,  a  red  purple;  achro- 
odextrin  discolors  shghtly  the  yellow  tincture  of  the  Lugol;  maltose 
does  not  change  the  color. 

For  sugar  or  maltose,  Fehling's  or  Trommer^s  test  must  be 
employed. 

I  In  normal  cases,  sugar  and  achroodextrin  are  present;  erythro- 

dextrin  absent  or  present  in  small  amount;  dextrin  absent. 

If  blue  or  blue-violet  color  appear,  saccharification  is  deficient. 

Other  Methods  for  Determining  Free  Hydrochloric  Acid, — 
It  seems  advisable  to  descril>e  a  few  additional  practical  methods 
of  determining  free  hydrochloric  acid: 

I.  Tropaolin  00  (Merck's)  in  a  concentrated  water\^  solution 
is  recommended  by  Riegel.  Knapp  employs  a  supersaturated 
alcoholic  solution  of  the  same. 

To  5  c.c.  of  the  filtered  chyme  add  2  drops  of  the  tropaolin  solution. 
Free  hydrochloric  acid  timis  it  a  cherry -red.  Titrate  with  deci  nor- 
mal sodium  hydroxid  until  it  becomes  amber^lh^  end-reaction. 

As  5  c.c.  is  ^^  of  100,  on  which  the  calculation  is  based,  and  if 
it  takes  3  ex.  of  the  alkali  to  produce  the  end-reaction^  free  hydro- 
chloric acid  therefore  =  20  X  3  =  60. 

Multiply  60X0.00365  to  secure  percentage. 
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2.  Mintz's  Method. — For  example,  to  lo  cc.  of  the  gastric  filtrate, 
decitiormal  sodiuni  hyclroxid  is  gradually  added,  until  i  drop  of  the 
mixture  no  longer  responds  to  tlie  Gunzburg  reaction  (phloroglocin- 
vanillin  test).  A  platinum  loop  should  be  employed  as  a  drop 
carrier. 

The  amount  of  the  sodium  hydroxid  solution  in  this  case  should 
be  multiplied  by  lo  to  give  free  hydrochloric  acid. 

For  example,  if  the  reaction  no  longer  appears  after  the  addition 
of  3  ex.  sodium  hydroxid,  free  hydrochloric  acid  — 30;  percentage 
—  30X0.00365,  or  0.109  P^r  cent. 

3.  Boas  ami  Moerner, — They  estimate  the  free  hydrochloric  acid 
by  Congo  paper,  or  by  a  i  per  cent,  watery  solution  of  Congo  red, 
which  turns  blue  in  the  presence  of  this  acid  (see  reaction,  Fig.  86). 

Take  5  c.c.  of  the  filtrate  and  add  3  or  4  drops  of  the  Congo  red 
solution.     More  is  unnecessary »  tliough  Boas  adds  5  c.c.  of  it. 

On  the  other  hand,  Congo  paper  can  be  moistened  in  the  filtrate. 
A  blue  reaction  results  in  each  case. 

Decinormal  sodium  hydroxid  is  then  added  to  the  mixture,  or  the 
paper  is  placed  in  a  porcelain  dish  and  the  alkali  added.  Titration 
is  continued  until  the  blue  begins  to  turn  red.  The  estimation  is 
performed  in  the  same  way  as  before. 

4.  Ricgets  Method. — ^Congo  paper  is  employed  in  liis  test. 

Take  10  c.c.  of  the  gastric  filtrate.  The  Congo  paper  is  dipped  in 
tlie  filtrate,  giving  the  blue  reaction  of  free  hydrochloric  acid.  It  is 
then  placed  on  a  saucer.  Decinormal  sodium  hydroxid  is  allowed  to 
drop  slowly  from  the  buret  into  the  filtrate,  and  a  drop  of  the  mixtm-e 
is  removed  from  time  to  time  with  the  platinum  ltx>p  and  applied  to 
the  Congo  paper.  As  the  change  in  color  becomes  indistinct,  this 
is  controlled  by  dropping  distilled  water  on  the  same  piece  of  paper. 
The  alkali  is  dropfjed  on  the  paper  until  it  l^egins  to  turn  a  violet  red. 

The  number  of  cubic  centimeters  of  decinormal  sodium  hydroxid 
necessary  to  secure  the  end-reaction,  say,  3  c.c,  is  multiplied  by  10, 
giving  free  hydrochloric  acid  as  30.  This  is  necessary,  as  the  orig- 
inal figure  is  computed  for  100  c.c.  of  contents,  and  only  10  c.c.  were 
employed. 

To  complete  the  analysis  and  estimate  the  total  acidity.  2  drops 
of  phenol phthalein  solution  are  added  to  the  same  filtrate,  and  titra- 
tion with  the  sodium  hydroxid  is  continued  until  the  color  of  the 
solution  turns  red  (the  end-reaction). 

The  total  acidity  is  indicated  by  the  total  quantity  of  decinormal 
sodium  hydroxid  used  from  the  l>eginning  of  the  first  titration.  For 
example,  if  in  both  titrations  6  c.c.  of  sodium  hydroxid  have  been 
employed,  the  total  acidity  is  60,  as  10  c.c.  of  filtrate  were  examined. 

Various  modifications  have  been  employed  for  these  tests,  which 
serve  only  to  confuse  the  reader.  Those  described  are  the  most 
practical. 

Small  booklets  of  Congo  paper  can  be  secured  from  Merck.     It 
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may  be  prepared  by  saturating  filter-paper  with  a  watery  solution. 
It  is  of  a  reddish-pink  color. 

The  qualitative  examination  for  free  hydnx^hloric  acid  can  be 
made  with  this  paper  by  dippinjL^  it  into  the  filtered  or  unfiltered 
gastric  contents.  If  free  hydrochloric  acid  is  present,  it  will  turn 
blue. 

Determination  of  Hydrochloric  Acid  Deficit. — Honiginann  '  and 
von  Noorden  ^  determine  the  degree  of  hydrochloric  acid  insuffi- 
dency  by  adding  a  decinorraal  hydrochloric  acid  solution  to  the 
stomach -contents  until  free  hydrochloric  acid  can  be  detected  by 
Congo  paper  or  Guiizburg*s  test. 

Ten  c.c.  of  the  filtrate  are  placed  in  a  beaker  and  the  decinormal 

hydrochloric  acid  solution  allowed  to  flow  into  it  gradually,   the 

solution   being  well   mixed.     The   test  being  continued   until  after 

repeatedly  dipping  the  Congo  paper  into  it,  the  paper  shows  a  bltiish 

ge. 

The  more  hydrochloric  acid  required  to  secure  the  reaction,  the 
less  the  amount  of  combined  acid  in  the  filtrate. 

Or,  about  25  drops  of  Gunzbiu-g's  solution  can  be  added  to  the 
filtrate,  and  then  titration  with  the  dilute  acid  follows  until  a  red 
mirror  appears  on  a  porcelain  dish  as  a  couple  of  drops  of  this  mix- 
j^^Uire  are  evaporated  over  an  alcohoMamp, 

^B  We  know,  however,  that  the  average  amount  of  combined  hydro- 
^Bhloric  acid  is  25,  or  o.  i  per  cent.,  under  normal  conditions,  and 
^KTopfer*s  method  of  testing  will  give  ike  required  data. 

The  amount  of  peptone  and  propeptone  qualitatively  are  an  indi- 
I      cation.     When  there  is  no  biuret  reaction,  there  will  he  no  combined 
hydrochloric  acid* 

Other  Methods  of  Testing  the  Gastric  Secretion. — There  are 
several  ingenious  methods  for  testing  the  gastric  secretion  in  order 
to  obviate  the  unpleasant  procedure  of  aspiration,  or  because  some 
patients  absolutely  refuse  the  tul>e,  or  there  is  danger  incurred  from 
i  its  passage,  such  as  in  cases  of  aneurysm,  angina,  severe  endocarditis, 
I  or  after  a  recent  hemorrhage  from  the  stomach  or  lungs,  or  in  the  very 
^^biliUted. 

^B  Sahlfs  Desmoid  Test^^—This  consists  in  placing  methylene-blue 
^Hr  iodoform  in  a  small  rubber  bag  and  tying  it  tightly  with  thin  raw 
^Katgut.  The  bag  is  swallowed  after  a  large  meal,  and  the  urine  is 
^Ksamined  for  methylene- blue »  or  the  saliva  for  iodin.  Methylene- 
l^^iue  colors  tlie  urine  green  or  greenish  blue.  The  iodin  is  tested  for 
tn  the  sahva  by  starch-paper  and  fuming  nitric  acid,  giving  a  bluish 
or  violet  color.  It  is  based  on  the  fact  that  raw  connective  tissue, 
including  catgut,  is,  according  to  Schmidt,*  digested  only  by  the 
trie  juice  and  not  by  the  pancreas. 

*  Berlin,  klin   Wocheiischr,,  1893,  Nos,  15  and  16,  *  Ibid.,  No.  19. 

'  Corrcspondenzblatt  fiir  Schweizer  Aerzte,  i905»  Nos.  8  and  9. 
•Deutsch.  mcd*  Wochenschr.,  1S99,  No.  49* 
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The  reaction  occurs  in  healthy  persons  usually  six  to  eight  hours 
after  swallowing  the  bag.  If  it  takes  place  later,  or  not  at  all,  the 
secretory  function  is  insufficient.  An  early  reaction  shows  hyper- 
addity»  according  to  Kaliski. 

Einhom/  in  some  cases  of  acihylia  gastrica  and  cancer,  has  demon- 
strated that  catgut  is  also  digested  in  tlie  bowel,  and  considers  that 
the  method  is  unsuitable. 

2.  Gunzburgs  Method? — This  is  based  on  the  same  principle  as  i 
Sahli's.     The  patient  swallows  0.2  gm.  potassium  iodid,  inclosed  in 
a  small  rubber  bag,  wliich  is  tied  with  fibrin  threads. 

After  the  fibrin  is  digested,  the  potassium  iodid  is  set  free  and 
absorl>ed.  The  test  of  the  saliva  is  made  with  starch-paper  and  fum- 
ing  nitric  acid,  giving  a  violet  or  bluish  color.  This  necessitates  fre- 
quent examinations  of  the  saliva,  and  the  bag  may  escape  and  the 
fibrin  t>e  digested  in  the  intestine.  The  objections  are  the  same  as  to 
Sahli*s  test. 

3.  SpaUanzani  and  Edingers  Metlwd }~TY\^y  fasten  a  small 
sponge  to  a  silk  thread.  The  patient  swallows  this,  and  after  several 
minutes  it  is  withdrawn  and  the  contents  squeezed  out  and  examined. 
Some  of  the  contents  are  squeezed  out  during  removal,  and  secretions 
of  the  esfjphagus  and  pharynx  are  mixed  with  it. 

4.  Dunham's  Thread  Tcst^ — The  patient  swallows  a  small  tassel 
of  test  thread,  colored  with  litmus,  Congo,  or  dimethylamido-azo- 
benzol,  attached  to  a  silk  thread  about  30  inches  long.  After  about 
five  minutes  it  is  withdrawn  and  the  color  reaction  noted.  There 
are  the  same  objections  as  to  the  previous  test. 

5.  Einhorn's  Simnach  Bucket} — ^This  consists  of  a  small  silver 
capsule,  open  at  the  top,  with  a  cross-piece  as  a  handle,  to  which 
a  silk  thread  is  attached.  Several  sizes  can  be  secured  (Figs.  88 
and  S(>). 

The  bucket  is  moistened  in  warm  w^ater  and  emptied.  It  is  then 
placed  on  the  rcHit  of  tlie  tongue  and  sw^allow^ed  by  the  patient.  The 
vessel  shoold  remain  in  the  stomach  for  alwut  five  minutes.  It  is 
then  withdrawn  by  the  silk  thread. 

During  the  act  r>f  withdra^val,  if  resistance  is  felt,  the  patient  is 
told  to  swallow  and  the  bucket  is  then  readily  removed. 

If  there  are  mucus  and  saliva  in  the  patient*s  mouth,  he  should 
first  gargle  witli  plain  water  and  expectorate  the  mucus. 

The  test -breakfast  should  be  given  and  the  bucket  administered  1 
an  hour  later.     The  gastric  contents  are  poured  from  this  instrument 
into  a  small  beaker.     Tests  can  then  be  made  with  blue  litmus  and 
Congo  paper.     A  single  drop  can  be  tested  with  Giinzburg's  solution. 


^  Jour.  Amcr    Med.  Afisoc..  May  t2»  IQ06. 

*•  Deutsch.  met!.  W<jcbeiischr.,  rS8g.  No.  4. 

^  Dcutsch,  Arch.  L  klin.  Med.,  vol.  xxviii,  i85i. 

*  New  York  University  Bulletin  of  ihe  Medical  Sciences,  vol. 
178,  Oct,,  1901. 

*  Medical  Record,  July,  1890. 
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Eiuhom  demonstrates  that  the  amount  of  hydrochloric  acid  can 
be  approximately  determined  by  diluting  i  drop  of  the  Jiltrate  with 
water,  until  Giinzburg's  reaction  bej^ins  to  disappear  in  the  diluted 
fluid.  He  finds  that  normally  the  drop  can  Ix*  diluted  up  to  eight 
or  ten  times  and  give  the  Gunzburg  reaction.  The  disappearance 
of  the  reaction  after  five  times  dilution  or  less  shows  subacidity. 

The  presence  of  the  reaction  after  dilution  of  twelve  times  or  more 
shows  hyperacidity. 

Recently  he  has  employed  another  approximate  method  with 
a  strip  of  paper  saturated  with  0.5  per  cent,  dimethyl-amido-azo- 
benzol  solution  and  with  dilution.  If  the  paper  turns  red  after 
dilution  of  I  drop  of  filtrate  with  3  to  6  drops  of  water,  free  hydro- 
chloric acid  is  normal;  if  no  color  appears  after  3  drops  of  dilution, 
it  is  subacid ;  and  if  red  ap- 
pears after  over  6  drops  dilii 
t^"n,  it  is  hyperacid. 


&8. — Einhom's   stomach  bucket, 
three  sixes. 


Fig.  89.— Stomach  biickut  set. 


If  rennet  is  present,  pepsin  is  also  present;  2  drops  of  filtrate 
added  to  2  c.c.  of  milk  placed  at  Ijlood  temperature  in  a  tul>e  in  warm 
water  will  curdle  in  ten  to  twenty  minutes  in  the  presence  of  rennet. 

I  employ  this  method  in  exceptional  cases,  when  the  stomach -tube 
camiot  be  passed-     It  is  preferable  to  aspirate  when  possibk. 

Gas  Fermentation. — The  presence  of  free  hydrochloric  acid  does 
not  prevent  the  development  of  gas.  It  may  occur  in  a  soil  that 
is  non-acid,  together  with  lactic  acid  fermentation.  Stagnation 
is  the  chief  factor  favoring  fermentation.  Various  gases  may  be 
formed*  but  from  a  practical  point  of  view  the  determination  of  its 
oecurrence,  quantity,  and  the  time  necessary  for  its  development 
are  sufficient. 

The  unfiltered  gastric  contents  should  fill  a  tul>e  such  as  is  em- 
ployed for  the  determination  of  sugar  in  the  urine  (the  Fiebig  tube). 
It  should  be  placed  in  an  incubator  at  37*^  C.  (98.6°  F.),  or  if  this 
is  not  at  hand,  in  a  uniform  warm  place.     One  can  employ  a  test- 
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tube^  as  suggested  by  MoritZi  closed  by  a  rubber  cork  through 
which  is  passed  a  bent  glass  tube.  The  test-tulx-  is  filled  with  ga?itric 
contents  and  then  closed  with  the  cork,  thus  fcjrctng  some  of  them 
into  the  curved  tube  and  prev^enting  the  entrance  of  air.  The 
apparatus  is  inverted  in  a  lieakcr. 

As  at  times  the  sugar  may  already  be  destroyed  by  fermentation, 
it  is  well  to  prepare  a  control  tube  of  gastric  contents  to  which  a  small 
quantity  of  powdered  dextrose  has  been  added,  or  it  may  be  added 
at  once.  If  no  development  of  gas  is  noted  after  tweuty-foor  hours, 
the  tulx^  should  be  allowed  to  stand  for  three  or  four  days. 

Carbon  dioxid  may  Ik*  identified  by  allowing  a  small  amount  of 
KOH  to  flow  through  a  pipet  to  the  bottom  of  the  gas  column. 
The  carbonic  acitl  is  absorlx-d  by  it  and  the  fluid  moves  up  to  take 
the  place  of  the  absorbed  gas.  The  expressed  test-meal,  or  test- 
breakfast,  or  vomitos  can  be  employed. 

If  fermentation  is  excessive,  one  can  assume  motor  insufficiency. 
If  rapid  fermentation  occurs  within  a  few  hours,  pyloric  stenosis 
should  l)e  suspected,  as  this  produces  the  most  severe  degree  of  motor 
insufficiency. 

If  the  stomach  contains  a  large  amount  of  lactic  acid  and  no  free 
hydrochloric  acid,  carcinoma  of  the  pylorus  is  probably  the  cause 
of  this  stenosis. 

Gaseous  fermentation  is  usually  more  intense  in  cases  of  motor 
insufficiency  in  wliich  free  hydrochloric  acid  is  present.  It  can  occur, 
however,  in  any  form  of  stomach  disease  in  which  there  is  a  disturb- 
ance of  gastric  secretion.  Lactic  acid  fermentation  only  occurs 
markedly  in  subacid  conditions.  Alcohol,  various  h\'droearbons» 
and  sulphureted  hydrogen  have  been  found  as  products  of  fermenta- 
tion.     Boas  linds  H^vS  chiefly  in  Ixniign  ectasia. 

Determinatioii  of  the  Quantity  of  Chyme  Within  the  Stomach. 
— Usually  tlie  quantity  of  chyme  can  be  determined  by  emptying 
the  patient 's  stomach  by  the  expression  method,  especially  with  the 
addition  of  the  aspirating  bulb  that  I  have  descrilx*d. 

Air  can  be  forced  into  the  stomach  by  covering  the  free  end  of  the 
bulb  and  squeezing  the  latter.  If  no  bubbling  sound  is  heard,  the 
organ  may  Ix*  considered  empty.  With  marked  dilatation  from  py- 
loric stenosis,  it  is  at  times  difficult  completely  to  empty  the  organ. 

Mathieu  and  Rdmond  suggest  the  following  method  of  deter- 
mining the  total  tjuantity: 

After  removal  of  the  contents  a  funnel  is  attached  to  the  tube 
and  2(xj  c.c.  of  water  poured  into  the  stomach.  The  funnel  is  moved 
up  and  down  several  times,  and  the  patient  shakes  the  abdomen  so 
tliat  complete  mixture  of  the  water  and  contents  occurs.  They  are 
then  removed  by  a  combination  of  siphonage  and  expression* 

The  quantity  of  liquid  originally  contained  in  the  stomach  is 
equal  to  the  numlx^r  of  cubic  centimeters  of  water  poured  into  the 
stomach  multiplied  by  the  degree  of  acidity  of  tlie  second  portion 
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removed,  divided  by  the  figure  resulting  by  deducting  the  degree  of 
acidity  of  the  second  portion  from  that  of  the  first  plus  the  portioa 
pre vi ousl y  wit h dr a w n . 

Examination  of  the  Vomit.— The  same  methods  that  are  em- 
ployed in  examination  after  the  test-meal  apply  to  investigation  of  the 
vomitus.  The  information,  however,  is  not  as  positive,  as  the  admix- 
ture of  bile,  saliva,  etc.,  obscures  the  result.  Important  information 
is  secured,  but  the  physician  should  inspect  the  vomitus  in  person. 

If  the  vomiting  consists  chiefly  of  food,  it  should  l>e  learned  when 
the  last  meal  was  taken  and  of  what  it  consisted.  If  coarse  morsels 
art  found  six  or  seven  hours  after  a  meal,  the  conclusions  are  naturally 
different  than  if  they  were  found  directly  after  eating;  and  by  this 
means  we  can  often  determine  the  digestive  and  motor  powers  of 
the  patient. 

If  food  is  vomited  that  was  ingested  the  day  before,  marked  motor 
insufficiency  is  present. 

With  gastric  ulcer,  vomiting  often  occurs  at  the  height  of  diges- 
tion. In  some  nervous  diseases  it  usually  takes  place  immediately 
after  eating.  With  ectasia,  vomiting  occurs  late  in  digestion  and 
often  in  great  quantity. 

In  dilatation  with  hypersecretion  the  fluid  is  abundant,  and 
there  are  fme  remnants  of  amylaceous  material ;  while  with  carcinoma 
of  the  pylorus  undigested  morsels  of  meat  are  present.  In  the 
former  case  free  hydrochloric  acid  is  present,  and  Congo  paper  will 
turn  blue ;  in  the  latter  case,  no  color  change  occurs. 

The  presence  of  blood  is  important,  and  its  appearance  depends 
on  the  presence  or  absence  of  hydrochloric  acid,  on  the  rapidity  with 
which  it  is  poured  forth,  and  on  the  length  of  time  it  has  remained 
in  the  stomach.  It  may,  therefore,  appear  chocolate  brown,  like 
coffee-grounds,  or  as  fresh  blood. 

Mucus  is  also  readily  discovered.  Pus  is  rarely  found,  unless 
from  perforation  in  phlegmonous  gastritis,  or  from  some  neighboring 
focus  into  the  stomachy  or  unless  it  has  l>een  swallowed.  Microscopic 
pus  occurs  with  tikeratton. 

During  \iolent  vomiting  bile  is  frequently  in  evidence,  or  when 
vomiting  occurs  on  an  empty  stomach.  It  may  occur  witli  pyloric 
^enosis,  when  the  opening  is  kept  slightly  patent.  With  persistent 
vomiting  of  bile  one  would  suspect  some  obstniction  of  the  duodenum, 
*such  as  carcinoma,  torsion,  gall -stones,  etc. 

Parasites,  such  as  ascarides  or  the  oxynris  vermicularis,  are  occa- 
sionally found  in  the  vomit,  and  very  rarely  a  piece  of  gastric  tumor. 

Examination  of  the  Contents  of  the  Fasting  Stomach. — It  may 
be  necessary  to  investigate  the  contents  of  the  fasting  stomach, 
tspeciaUy  when  disturbance  of  the  motor  function  is  present  or  when 
hypersecretion  is  suspected.  Under  normal  conditions  one  might 
expect  to  find  from  5  to  even  15  c.c.  of  gastric  contents  in  the  normal 
stomach.     Anything  over  20  c.c.  is  considered  pathologic. 
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The  examiiiatioii  should  be  made  in  all  cases  where  one  suspects 
an  abnormal  quantity  of  gastric  contents  will  be  found  in  the  morning 
after  fasting;  also  in  all  cases  of  suspected  ectasia  or  atony  of  the 
stomadi. 

The  best  method  is  to  wash  the  stomach  thoroughly  the  nighl 
before,  both  in  the  sitting  and  reclining  posture,  and  then  administer 
a  test -supper.  The  contents  are  aspirated,  measured,  and  examined 
the  following  morning  before  breakfast.  The  chief  purpose  is  to 
test  the  motor  function  of  the  organ*  especially  to  determine  whether 
motor  insufficiency  of  a  high  degree  is  present. 

When  hyjK^rsecretion  is  susfx-cted,  the  procedure  is  slightly 
difTerent,  The  stomach  is  thoroughly  washed  at  aljout  lo  p.  m.  and 
care  taken  that  all  the  water  is  removed.  No  food  or  drink  is 
allow'ed  thereafter,  and  in  the  morning  before  breakfast  the  contents 
are  aspirated  and  examined,  A  quantity  over  20  ex.  found  repeatedly 
I  would  consider  pathologic  (hypersecretion), 

Wheu  there  is  permanent  regurgitation  of  bile  into  the  stomach, 
Riegel  has  shown  that  this  method  of  examination  is  important.  If 
bile  and  pancreatic  juice  enter  the  stomach,  digestive  processes  are 
arrested. 

Bile,  pancreatic,  and  probably  intestinal  juice  are  occasionally 
found  in  the  empty  stomach  (duodenal  juice,  Boas).  This  material 
is  grass  green  or  yellowish,  containing  bile  constituents,  and  converts 
starch  mto  maltose  and  dextrose,  proteins  into  peptones,  and  splits 
fats.  If  it  is  aspirated  occasionally,  it  is  probably  not  significant; 
but  if  there  is  constant  regurgitation,  it  is  suggestive  of  obstruction 
in  the  duodenum. 

When  there  is  obstruction  to  the  flow^  of  the  intestinal  contents, 
or  a  communication  l^etween  the  stomach  and  intestine,  intestind 
contents  are  found  in  the  stomach. 

ABNORMAL  CONSTITUENTS  OF  THE  STOMACH-CONTEHTS 

Abnormal  products  which  are  of  importance  for  our  diagnosis 
are  quite  frequently  found  in  the  gastric  contents.  They  may  con^ 
tain  mucus,  blood,  bile,  intestinal  juice,  and  pus. 

Mucus  when  present  iyi  considerabk  quantity  is  easily  recognized. 
It  generally  occupies  the  upper  part  of  the  fluid,  appearing  in  swollen, 
glassy  lumps  or  in  flakes  and  shreds.  It  is  also  intimately  mixed 
with  the  food.  It  can  be  readily  lifted  with  a  glass  rod.  If  in  small 
amount,  a  few  drops  of  dilute  acetic  acid  are  added,  it  will  be  revealed 
by  tlie  characteristic  precipitate. 

Bile  aad  Intestmal  Juice, — SmalJ  quantities  of  bile  and  intes- 
tinal juice  may  occasionally  be  met  with  normally.  In  the  para- 
graph on  *'  Examination  of  the  Contents  of  the  Stomach  after  Fasting'* 
I  referred  to  the  presence  of  bile  and  intestinal  juice,  and  that  their 
frequent  occurrence  is  due  either  to  relaxation  of  the  pylorus  or 
stenosis  of  the  duodenum  below  the  moutli  of  the  bile-duct.     Pure 
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bile  is  golden  yellow,  but  green  if  mixed  with  gastric  juice.  I  believe 
that  too  often  the  diagnosis  is  made  by  simple  inspection.  Mold 
may  produce  a  greenish  color,  and  I  have  found  it  on  several  occa- 
sions. For  accuracy,  the  tests  should  be  made — Gmelin's  for  bile- 
pigment,  and  Pettenkofer's  for  bile-acids. 

Einhom  suggests  the  following  for  the  intestinal  juice,  which  is 
recognized  by  its  ferments,  trypsin,  amylopsin,  and  steapsin:' 

Trypsin. — Mix  the  filtrate  with  i  per  cent,  solution  of  sodium 
carbonate  until  the  reaction  is  decidedly  alkaline;  add  a  flake  of 
fibrin  and  keep  in  a  warm  place  for  several  hours.  Trypsin  will 
dissolve  the  fibrin. 

Amylopsin. — ^Starch  is  changed  into  maltose. 

Steapsin. — Add  i  drop  of  blue  litmus  tincture  and  a  few  cubic  cen- 
timeters of  the  neutralized  filtrate  to  a  small  portion  of  milk  and  keep 
at  blood  temperature.  Steapsin  changes  the  blue  color,  and  the  milk 
becomes  slightly  reddish  from  decomposition  of  the  fat  into  fatty  acids. 

Blood. — Blood  in  large  quantities  is  easily  recognized,  as  is  fresh 
blood,  even  if  in  small  amounts. 

Fresh  blood  mixed  with  gastric  contents  presents  a  reddish 
appearance,  while  old  blood  is  brownish  or  of  a  coffee-ground  color. 
It  may  even  appear  blackish.  When  the  blood  cannot  be  detected 
microscopically  and  gastric  hemorrhage  is  suspected,  occult  blood 
must  be  examined  for. 

It  is  advisable  to  make  the  same  examination  of  the  stool. 

I.  Benzidin  Blood  Test  for  Gastric  Contents  and  Stool. — ^This 
is  a  test  devised  by  O.  and  R.  Adler.^  They  first  applied  it  to  test 
the  feces.  Schlesinger  and  Hoist  ^  advise  boiling  the  gastric  filtrate 
and  testing  in  the  same  manner  as  for  feces. 

Gastric  Contents. — Solution  i . — Knifepointful  of  benzidin  (Merck's) 
is  added  to  2  c.c.  of  glacial  acetic  acid  and  allowed  to  stand  and 
dissolve. 

Solution  2. — Ten  to  12  drops  of  the  benzidin  solution  are  added 
to  2  i  or  3  c.c.  of  a  3  per  cent,  peroxid  of  hydrogen  solution. 

Three  or  4  drops  of  the  gastric  filtratCy  which  has  been  boiled  for 
about  half  a  minute,  are  added  to  Solution  2.  In  the  presence  of 
blood,  a  green  or  blue  color  results  in  from  a  few  seconds  to  a  minute. 

Stool. — The  stool  should  also  be  examined.  A  small  piece  of  feces 
about  the  size  of  a  pea  is  mixed  with  2  c.c.  of  water  and  boiled  in  a 
test-tube  closed  with  cotton  for  half  a  minute;  3  or  4  drops  of  the 
boiled  fecal  solution  are  added  to  Solution  2.  A  green  or  blue  color 
results  if  blood  be  present. 

For  making  this  test  Paul  Cohnheim  has  devised  a  slight  modifica- 
tion. Place  a  little  benzidin  (Merck)  in  a  dry  test-tube  and  shake  it 
with  about  J  c.c.  of  glacial  acetic  add ;  add  2  c.c.  of  H2O2  and  then  care- 
fully place  on  its  surface  a  little  of  the  fluid  which  is  to  be  examined. 

*  2^itschr.  fur  physiol.  Chemie,  Bd.  41,  Heft  i  and  2,  p.  59. 
'  Deutsch.  med.  Wochenschr.,  1906,  No.  36,  p.  1444. 
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The  last  should  be  previously  boiled.  A  green-tioted  ring  results. 
The  intensity  of  the  green  or  bluish  ring  affords  one  condusions  as  to 
the  quality  of  the  occult  blood. 

Benzidin  Test  Paper. — Einhorn  ^  has  de\dsed  a  benzidin  testing 
paper  as  follows: 

Take  a  saturated  solution  of  benzidin  and  glacial  acetic  acid; 
moisten  filter-paper  therein  and  dry  it.  Both  in  preparing  the  paper 
and  making  the  test  avoid  contact  with  the  fingers,  as  a  drop  of 
perspiration  causes  the  reaction.  When  handling  tlie  paper,  employ 
ivory-tipped  forceps  or  protect  the  hand  by  a  towel. 

Method. — Gastric  Contents. — A  piece  of  benzidin  paper  is  first 
immersed  in  the  gastric  filtrate,  and  then  a  few  drops  of  hydrogen 
peroxid  are  added.  The  paper  is  then  placed  on  a  piece  of  white 
porcelain  and  examined  for  the  development  of  a  blue  color.  If 
blood  is  present,  a  blue  or  green  color  occurs  in  a  /m'  seconds  to  a 
minute.  Einhorn  shows  that  if  we  wait  longer  periods,  other  sub- 
stances may  cause  the  reaction,  also  in  time  the  paper  moistened 
with  peroxid  will  become  blue. 

Feces. — In  testing  for  occult  feces  with  the  paper,  a  small  piece 
the  size  of  a  pea  is  rubbed  up  with  2  ex.  of  water,  the  benzidin  paper 
immersed  therein,  a  drop  of  hydrogen  peroxid  added,  and  the  blue 
color  then  examined  for. 

The  benzidin  paper  Einhorn  recommends  as  a  preliminary*  and 
if  there  is  immediately  a  strong  reaction  or  none  at  all,  he  regards  the 
result  as  reliable.  If  at  the  end  of  a  minute  only  a  trace  of  reaction 
occurs,  tlien  the  aloin-ether  extract  method  may  be  employed  as  a 
check. 

In  the  fecaJ  examination,  ether  extract  of  feces,  as  employed  in 
the  aloin  test,  makes  the  benzidin  test  more  reliable. 

In  examination  of  the  gastric  contents  no  meat  products  or  iron 
preparations  should  be  taken  jor  at  least  twenty-four  hours  before  the 
test,  and  in  testing  the  stool  the  same  rule  must  be  observed:  but,  prefer- 
ably, for  a  longer  period  if  possible — at  least  two  to  three  days  as  a 
precautionary  measure. 

2.  Phenolphtfaalein  Test  for  Occult  Gastro-intestinal  Hemorrhage. 
*=The  reagent'  is  made  as  follows:  Dissolve  1  gm.  of  phenol phthalein 
and  25  gm.  of  potassium  hydroxid  in  roc  c.c.  of  water,  and  reducing 
with  logm.  of  pulverized  zinc.  The  resulting  red  fluid  is  stirred  or 
shaken  over  a  small  flame  until  it  is  entirely  decolored,  the  phenol- 
phthalein  being  reduced  to  phenolphthafin.  The  solution  is  then 
fi  I  teredo  when  it  is  ready  for  use.     It  keeps  indefinitely. 

A  small  amount  of  the  stool,  about  5  c.c,  is  rubbed  up  in  water 
imtil  it  forms  a  thin  fluid.  Into  this  a  little  glacial  acetic  acid  is 
stirred  to  acidify,  ether  is  then  added  in  equal  volume,  and  the  con- 

*  "  A  New  BIcxkJ  Test/'  Med.  Record.  June  8,  igoj. 

*  Boas  Mieves  this  method  the  best.  Deutsche  med.  Wocheuschr.,  Berlin, 
Jan.  12,  1911,  vol.  xxxvii*  No.  2, 
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taining  glass  is  slowly  moved  to  and  fro  until  the  contents  are  well 
mixed.  The  ethereal  solution  is  then  decanted  into  another  reagent 
glass  and  20  drops  of  the  phenol phthalin  reagent  are  added.  This  last 
is  shaken,  and  then  3  or  4  drops  of  hydrogen  dioxid  are  added.  In  the 
presence  of  blood  the  phenol phthahn  is  oxidized  into  phenolphthalein, 
and  as  it  is  in  alkaline  medium,  the  fluid  turns  pink.  With  consider- 
able blood  the  pink  tint  persists  for  some  time;  with  little  blood,  it 
soon  fades.  With  much  blood » the  reaction  is  pronounced,  even  with- 
out the  hydrogen  dioxid.  To  test  stomach -contents^  a  few  drops  of 
glacial  acetic  acid  are  added  to  a  few  cubic  centimeters  of  gastric  fil- 
trate and  the  same  methods  followed. 

3.  Weber's  ^  Modification  of  Van  Deeii*s  Test  for  Occult  Blood, — 
Dilute  the  stcnnach-amttnts  or,  preferablVt  the  filtrate  ihereoj,  with 
J  volume  of  glacial  acetic  acid,  and  extract  with  alxmt  10  c.c.  of 
ether.  A  few  cubic  centimeters  of  this  acid  ether  extract  are  mixed 
with  10  drops  of  tincture  of  guaiac  and  20  to  30  drops  of  ozonized  oil 
of  turpentine  (old  turpentine  exposed  to  air). 

If  blood  is  present,  the  mixture  turns  a  blue  or  blue  violet;  if 
absent,  it  turns  a  reddish  brown  with  a  green  tinge.  The  reaction  is 
more  distinct  if  a  Httle  water  is  added  and  the  blue  pigment  extracted 

Ch  chloroform. 
Many  authors  insist  that  the  tincture  of  guaiac  should  be  freshly 
pared  on  each  occasion,     Soper  ^  demonstrates  that  this  is  un- 
necessary.    He  reduces  the  guaiac  resin  in  a  mortar  to  a  fine  powder, 
slowly  adding  95  per  cent,  alcohol,  leaving  a  residuum  of  guaiac  in 
the  mortar  to  insure  a  strong  tincture.     This  is  filtered  and  kept  in 
a  glass-stopp)ered  bottle  as  a  stock  preparation.     Dilute  a  portion  of 
this  stock  tincture  with  95  per  cent,  alcohol  (tincture,  1  part;  alcoholi 
^parts),  and  keep  in  a  smaller  glass -stoppered  bottle  for  daily  use. 
^K  The  Stool. — The  test  for  occult  blood  is  as  follows: 
^■*Treat  5  c.c.  of  fec^s  with  20  c.c.  of  ether;  the  latter  is  then  poured 
off:  2  c.c.  of  glacial  acetic  acid  are  added  to  the  feces  and  thoroughly 
stirred.     This  mixture  is  again  treated  with  about  10  c.c.  of  ether  and 
allowed  to  separate. 

To  2  c.c.  of  the  etherized  extract  add  2  or  3  drops  of  a  fresh  tincture 
aLmaiac.  Then  add  20  to  30  drops  of  ozonized  oil  of  turpentine, 
Hpure  hydrogen  dioxid*  and  shake  well.  If  blood  be  present^  there 
appears  a  blue  or  blueviolet  color. 

Af^o/  and  iron  preparations  should  be  avoided  for  from  twe^tty- 
^■r  to  scoenty-two  hours  Iwfore  these  tests, 

^».  Kltinge^s  Aloin  Test* — Feces -In  this  test  freshly  prepared 
^■n  is  employed.  Dissolve  iis  much  aloin  as  can  Ix^  placed  on  the 
Hbf  aknife*blade  in  10 c.c.  of  70  per  cent,  alcohol;  add  2  c.c.  of  the 
iHn  solution  to  2  c.c.  of  the  ethereal  extract  of  feces,  prepared  as 
above,  ana  then  the  oil  of  turpentine  or  dioxid  of  hydrogen  as 
tecribed.     A  cherry-red  color  appears  in  the  fluid  if  blood  be  present. 

'  BerL  klin,  Wochenschr.,  1893,  No.  19. 
'Jour.  Ainer.  Med.  Assoc.,  Jan.  28,  1911. 
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Gastric  Conieftis. — Ethereal  extract  of  the  filtrate  is  prepared  as  in 

Weber's  test.     The  rest  of  the  test  is  the  same  as  the  aloin  test  of  feces* 

Einhorn  at  times  employs  aloin  paper  prepared  with  filter-paper 

saturated  with  a  solution  of  aloin  in  70  per  cent,  alcohol,  the  paper 

being  then  dried  for  future  use.  I 
prefer  the  benzidin  or  Weber* s  test. 
The  spectroscopic  test — Hel- 
ler's, Sch6nbeiii*s,  Korczuski's,  the 
hemin  test,  etc. — have  been  sug- 
gested, but  the  ones  described  are 
the  most  practical. 

Hemin  Crystals.  —  Hematin 
combines  with  one  molecule  of  hy- 
drochloric  acid  to  form  hemin.  This 
last  substance  crystallizes  in  brown 
plates  or  columns,  and  w^hen  pro- 
duced by  the  addition  of  glacial 
acetic  acid,  may  be  of  considerable 
size.  Star  or  rosette-shaped  cr\'stals 
may  also  be  present.  The  fcjrma- 
tion  of  hemin  may  occur  from  mere  traces  of  blood.  Negative  results 
are  not  conclusive. 

The  test  is  as  follows :  Evaporate  a  small  sample  of  gastric  filtrate 
on  a  watch-crystal  over  a  small  alcoho!  flame.     Scratch  the  residue 
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Fig.  90, — Teichniann's  hemin  crystals 
(Jakob). 


Fig.  91.— "Crystals  of  hydr iodic  bcmatin  ester  (Gross), 


free,  and  mix  with  it  a  grain  or  two  of  finely  powdered  salt.  Transfer 
this  to  a  microscopic  slide,  and  add  a  drop  or  two  of  glacial  acetic 
acid.  Gently  heat  the  slide  for  a  minute  or  two  until  bubbles  begin 
to  form,  then  cool  it  off  and  examine  under  the  microscope  with  a  one 
sixth  or  one-seventh  objective.     The  crystals  will  be  seen  as  in  Fig.  90. 
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Gross  ^  employs  Stozyzowski's  modification  of  the  above  (Teich- 
mann's)  *  method.  He  recommends  it  particularly  in  the  determina- 
tion of  blood  in  suspected  duodenal  ulcer,  first  obtaining  the  duodenal 
contents  by  his  aspirator.  He  notes  small  apparent  blood  points  in 
the  contents,  and  placing  one  of  these  on  a  slide,  drying  it  slightly, 
then  covers  it  with  a  cover-glass.  At  the  margin  he  places  one  or  two 
drops  of  the  following  mixture :  alcohol,  water,  glacial  acetic  acid,  of 
each,  I  C.C.,  and  3  drops  of  hydriodic  acid  (undecomposed,  if  possible, 
and  of  a  specific  gravity  of  1.5).  The  specimen  siUTounded  by  this 
solution  is  boiled  for  about  ten  seconds  over  a  small  spirit  lamp. 
The  loss  sustained  by  evaporation  should  be  constantly  replaced. 
Objective  7,  ocular  3,  should  be  employed  in  the  microscope.  If  the 
specimen  is  blood,  there  will  be  rhomboid  prismatic  crystals  of  a  black 
color  (hydriodic  hematin  ester),  as  in  Fig.  91. 

Pus  is  seldom  found  in  the  gastric  contents,  and  is  recognized 
readily  under  the  microscope.  Excluding  ingested  pus  and  phleg- 
monous gastritis,  pus  shows  ulceration  of  the  gastric  mucosa. 


HICROSCOPIC  EXAMINATION  OF  THE  GASTRIC  CONTENTS 

The  relative  value  of  the  microscopic  examination  of  the  gastric 
contents  after  the  test-meal,  of  the  vomitus,  and  of  the  fasting 
stomach-contents,  as  compared  wnth  gastric  analysis,  is  still  a  matter 
of  dispute. 

Some  of  the  ardent  advo- 
cates of  the  microscope  go  so  far 
as  to  claim  that  their  method  is 
alone  necessary.  Undoubtedly, 
in  many  cases  the  clinical  symp- 
toms, gastric  analysis,  the  test 
of  the  motor  function,  and  ma- 
croscopic inspection  of  the  con- 
tents afford  sufficient  informa- 
tion for  diagnosis.  I  do  not 
wish,  however,  to  depreciate  the 
value  of  the  microscope,  as  in 
some  cases  it  is  of  fundamental 
importance. 

Gastric  Secretion. — When 
fasting,  the  gastric  secretion 
shows  normally  under  the  mi- 
croscope epithelial  cells,  cell  nuclei,  some  mucus,  amorphous  material, 
and  micro-organisms.  Jaworski  ^  describes  spiral  or  snail-like  bodies 
in  cases  of  hyperchlorhydria,  but  Boas  believes  they  are  quite  com- 
mon and  that  they  are  developed  from  the  mucus  by  the  action  of  the 

*  New  York  Med.  Record,  April  22,  191 1. 
*Therap.  Monatsh.,  Sept.,  1902. 
*Mtinch.  med.  Wochenschr.,  1887,  No.  30. 


Fig.  92. — Fasting  gastric  juice  con- 
taining mucus,  snail  forms,  epithelial 
cells,  and  amorphous  material. 
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gastric  juice  (Fig.  92).    Einhorn  has  found  them  in  patients  with  nor- 
mal secretion. 

Mucos,— Mucus  from  the  bronchi  and  lungs  is  characterized  by 
the  presence  of  alveolar  cells  and  rayeUn  drops;  while  the  occurreoce 

of  a  great  many  coluninar 
epithelial  cells  is  evidence 
of  its  origin  from  the  gastric 
mucous  membrane. 

In  doubt  fid  cases  the  mi- 
croscope will  thus  determine 
the  source  of  the  mucus» 
either  by  ejcamination  of  the 
fasting  contents  or  after  a 
test-meaL  The  clinical 
symptoms  and  macroscopic 
appearance  of  the  contents, 
as  described  under  Chronic 
Gastritis,  will,  however,  gen- 
erally give  sufficient  infor- 
mation. 

Paul    Cohnheim     holds 
that   the   presence    of   free 
nuclei  of  leukoc3^es  and  epithelial  cells  is  a  positive  evidence    of 
hydrochloric  acid  and  pepsin  (Fig.  93). 

I  believe  that  gastric  analysis  is  much  preferable  for  such  deter- 
mination.    Importance  has  been  attached  to  the  presence  of  two 
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Fig  93 — ^>  Nuclei  of  leukocytes;  h,  spiral 
bodies;  c,  nuclei  of  epithelial  cells;  d,  striated 
mucus. 
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Fig.  94. — fl,  Pus  cells;  b,  trichomonas;  c,  megastoma;  d,  pavemeut  epithelium. 

varieties  of  infusoria,  the  Trichomonas  hominis  and  Megastoma 
entericum,  notably  by  Cohnheim  (Fig.  94).  He  believes  that 
their  presence  is  paihognmnonic  oj  carcinotna,  not  affecting  th€  motility 
of  the  stmnach,     Amebse  are  often  associated  with  them* 
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The  development  of  these  infusoria  requires  the  absence  of  hydro- 
chloric acid,  an  alkaline  mediom,  and  the  existence  of  deep  folds  in  the 
mucosa.  Previous  to  aspiration,  the  stomach-tube  and  receptacle 
should  be  warmed. 

To  differentiate  between  cancer  and  achylia  gastrica  in  the 
suspected  cases  with  emaciation,  gastric  distress,  and  achylia, 
special  examination  for  these  infusoria  is  advocated  by  Cohnheim. 
The  presence  of  pus»  especially  if  associated  with  blood  in  the  non- 
fetid  gastric  contents,  he  also  believes  mds  in  the  early  diagnosis 
before  the  tumor  is  palpable.  Microscopic  pus  in  the  gastric  contents 
shows  ulceration,  but  not  necessarily  mahgnant  in  type.  Phleg- 
monous gastritis  and  the  ingestion  of  pus  from  above  must  be  ex- 
cluded. 

Sarcinae  and  the  Boas-Opplcr  bacillus  can  be  examined  for,  both 
in  the  fasting  stomach  and  after  the  test-meal.  The  same  is  true 
as  regards  epithelial  cells  and  pieces  of  the  gastric  mucosa.  I  will 
refer  to  them  shortly. 

Gastric  Contents. — The  microscopic  examination  of  the  gastric 
tents  after  the  test -breakfast  or  dinner  shows,  under  normal 
iditions,  a  few  starch  granules,  many  of  which  no  longer  appear  in 
spiral  form.  The  muscular  fillers  do  not  show  their  diagonal  stripes; 
l^lobules  of  fat,  plant-cells,  and  micro-organisms  are  present  in  small 
xiumbers. 

Many  unchanged  starch  granules  are  found  in  h\'perchlorhydria 

Qjid  hypersecretion,  and  the  muscle -fillers  are  well  digested;  while 

xvith  hyptx'hlorhydria  (deficient  secretion)  unchanged  muscle-fibers 

^are  present.     The  granules  of  starcli  are  brought  out  clearly  by  the 

addition  of  one  drop  of  tincture  of  iodin,  giving  a  blue  reaction.     The 

Tnicroscopic  findings  are  here  confirmatory  of  macroscopic  inspection. 

The  varieties  of  micro-organisms  have  been  thoroughly  studied 

by  DeBary/  Nenckir  Boas,*  and  others.     It  has  been  demonstrated 

that  they  may  be  present  e%^en  in  hyperchlorhydria,  showing  that 

the  hydrochloric  acid  does  not  always  prevent  fermentation. 

J.  Kaufmanu  '  has  described  a  case  of  hyperchlorhydria  in  which 
the  motor  function  of  the  stomach  was  not  markedly  disturbed*  but 
ipvhich  showed  fermentativ^e  processes.  He  isolated  eight  varieties 
of  micro-organisms  in  a  specimen  of  the  gastric  contents. 

Boas  has  also  described  the  dexeiopmont  of  sulphureted  hydrogen 

in  a  case  of  hyperchlorhydria.     In  general,  we  may  say  that   fer- 

mentaiion  develops  in  cases  when  the  motility  of  the  stomach  is  reduced. 

Minkowski  ^  has  shown  that  if  free  hydrochloric  acid  be  abundant, 

yeast  and  thread  fungi  may  be  found ;  while  if  it  is  absent,  numerous 

'  Archiv.  r  exper  Path,  und  Therap..  Bd,  20,  p.  243. 

'.\rchiv.  r  exper.  Path  .  Bd.  28. 

'Deutsch.  med.  Wochen<*chr..  1892. 

*EerIm.  kUn.  Wochensdir.,  1S93,  No,  6, 

^  See  Naunyn,  Mitthetiungen  aus  der  medicin.  Klinik  zti  Konissberg,  Leipsic, 
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Boas^-Oppler  Bacilli. — They  are  unusually  long,  non-motile 
bacteria,  and  are  characterized  by  their  large  size  and  end-to-end 
arrangement  (Pig.  96). 

They  must  be  diflferentiated  from  the  Leptothrix  buccalis  by 
Gram's  solution,  with  which  they  stain  brown,  the  leptothrix,  blue. 
Kaufmann's  ^  investigations  prove  the  Boas-Oppler  bacillus  has  the 
power  of  generating  lactic  add  from  different  sugars.  Stagnation 
with  lactic  add  fermentation  is  not  specific  of  pyloric  cardnoma,  but 
depends  on  the  absence  of  hydrochloric  add  and  the  presence  of 
stagnation.     These  conditions  exist  in  stenotic  gastritis. 

These  bacilli  have  been  found  occasionally  in  stomach-contents 
that  contain  free  hydrochloric  acid  (Rosenheim).  Klaufmann  has 
demonstrated  them  in  19  out  of  20  cases  of  cardnoma. 

The  presence  of  these  bacilli,  with  pronounced  lactic  add  fer- 
mentation and  taken  in  connection  with  clinical  symptoms,  is  very 
significant. 

Epithelial  Cells,  Particles  of  Tumor,  and  Fragments  of  Gastric 
Mucosa. — Single  cells  cannot  be  diagnosed  as  cancer-cells,  but  cell- 
nests  must  be  found.     These  are  rarely  discoverable. 

Occasionally,  after  aspiration  of  the  fasting  stomach  or  test-meal, 
or  after  lavage,  or  in  the  vomitus,  small  particles  of  tissue  may  be 
found,  which  on  staining  may  reveal  the  nature  of  a  tumor. 

Hemmeter  recommends  in  suspected  cases,  first,  thorough  lavage 
and  rectal  feeding  for  a  day;  then  passing  the  tube,  moving  it  about 
actively,  and  subsequent  aspiration  of  the  fasting  stomach.  This 
is  to  be  followed  by  lavage.     All  tissue  fragments  are  to  be  examined. 

Einhom  finds,  especially  after  lavage,  or  at  times  after  aspiration, 
small  pieces  of  mucous  membrane  which  he  stains  and  examines. 
Some  point  to  erosions,  others  to  other  affections.  The  fragment 
may  be  normal  mucosa,  or  there  may  be  proliferation  of  the  connective 
tissue,  or  of  the  glands,  or  atrophy  (partial  or  complete),  or  vacuoliza- 
tion.    These  conditions  are  illustrated  in  their  appropriate  chapters. 

A  positive  judgment  cannot  be  given  from  this  examination,  as 
only  a  small  area  may  be  actually  involved  and  no  changes  observed 
in  the  gastric  secretion.  On  the  other  hand,  a  bit  of  normal  mucosa 
may  be  aspirated  from  a  diseased  organ. 

Mold. — Mold  in  the  stomach  has  been  little  referred  to  in  liter- 
ature as  a  pathologic  condition  except  by  Talma,  A.  Rose,  Naunyn, 
Einhom,'  and  Knapp.^  In  an  article  on  '*  Dilatation  of  the  Stomach'** 
I  have  already  referred  to  it. 

Einhom  has  found  it  in  the  wash-water  of  the  empty  stomach  as 
blackish-gray  or  brownish-green  flakes  of  varying  number;  while 
Knapp  describes  it  as  coloring  the  chyme  a  yellowish  green  or  dark  red, 

*  Weiner  klin.  Wochenschr.,  1895,  No.  8. 

*  Medical  Record,  June  6,  1900. 
'Organacidia  Gastrica,  Sept.  6,  1902. 

*  Medical  News,  Aug.  16,  1904. 
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and  states  that  it  lias  beeu  mistaken  respectively  for  bile  or  blood  from 
its  macroscopic  appearance.  He  emphasizes  the  necessity  for  appro- 
priate tests  for  bile  and  blood*  and  not  the  diagnosis  from  appear- 
ances. I  can  sobstantiate  this  in  one  case  at  least,  in  which  the 
reddish-brown  material  pro%ed  to  be  mold. 

The  mold  flocculi  consist  of  clusters  of  spores  and  mycelia, 
sometimes  mixed  with  mucus  and  epithelial  cells.  Crystals  are  also 
found,  which  Knapp  considers  to  be  segments  of  mold  filaments. 

The  mold  generally  found  has  been  identified  by  E.  K.  Dunham 

as  the  Penicillium  glaucum,  though  Knapp  reports  in  addition  the 

OTdium  albicans  and  the  aspergillus  groups.     These  fungi  probably 

- — --  adhere  quite  closely  to  the  mu- 


X 


^\ 


\ 


Fig.  97." — Green  mold  follicle,  myceJla, 
spores,  and  crystals. 


cosa  and  may  invoh^e  consider- 
able areas  (Fig,  97), 

Einhoni  reports  mold  forma- 
tion in  hyperchlorhydria,  iu  some 
cases  attended  with  hypersecre- 
tion, and  also  in  gastralgia  with 
normal  or  reduced  gastric  secre- 
tion. 

Knapp  holds  that  the  pres- 
ence of  organic  acids  in  tlie 
stomach  has  a  decided  bearing, 
and  that  succinic  acid  and  mold 
go  hand  in  hand,  the  presence  of 
the  former  being  conclusive.  His 
test  for  succinic  acid  is  as  fol- 
lows : 

Extract  i  c.c.  of  filtered  chyme  with  4  c.c.  of  ether,  and  float  this 
extract  on  a  solution  of  ferric  chlorid  (1  drop  of  a  10  per  cent,  ferric 
chlorid  to  2  c.c.  of  distilled  water)  in  a  narrow  test-tulDe,  At  the  line 
of  junction  is  a  dark  mahogany-red  ring.  He  further  descril>es 
symptoms  in  many  respects  resembling  severe  hy|XTchlorhydria, 
with  spasm  of  the  pylorus,  and  believes  the  condition  influenced  by 
saccharine  material  in  the  chyme. 

In  the  experience  of  A.  Rose  and  the  author,  diminished  motility 
of  the  siamack  is  a  marked  factor  in  favoring  the  growth  of  mold. 
I  have  found  it  in  cases  of  atonic  ectasia,  producing  many  of  the 
symptoms  of  chronic  gastritis,  and  again  in  benign  stenosis  with 
hypersecretion.     The  subject  requires  still  further  investigation. 

Rose  finds  the  administration  of  i  minim  (0.059  c.c.)  doses  of 
beechwood  creosote  or  carbonate  of  creosote  5  grains  (0.3)  t.  i.  d,  of 
value,  and  !a%^age  is,  of  course,  indicated,  preferably  with  warm  water 
— I  liter  followed  by  lavage  with  nitrate  of  silver  1  :  20<:x>,  or  spray- 
ing the  stomach  with  the  latter,  as  suggested  by  Einhorn. 

The  general  treatment  should  be  according  to  the  other  conditions 
present. 
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It  may  be  more  convenient  to  follow  the  same  procedure,  but  give 
the  meal  at  lunch -time.  Some  employ  the  tesi-breakfast.  Two} 
hours  later  the  stomach  should  be  empty.  If  100  c.c.  or  more  are  found 
at  the  end  of  an  hour,  or  varying  quantities  at  the  end  of  two  hours, 
it  shows  different  degrees  of  motor  insufficiency.  The  test-meal  is 
more  accurate.  1  sometimes  administer  a  test-supper  and  aspirate 
in  the  morniug  to  test  the  motor  function,  following  immediately 
with  the  test-breakfast  to  examine  the  secretory  function. 

Salol  Test  i  Ewald  ami  Sici^er's  Method) .^SoXol  is  not  decomposed 
in  the  stomach,  but  in  the  alkaline  medium  of  tlie  intestine.  Here 
it  is  split  up,  and  the  salicylic  acid  is  absorbed  and  eliminated  in  the 
urine  as  salicyhiric  acid.  The  latter  is  recognized  by  testing  the 
urine  with  neutral  ferric  chlorid  solution,  which  gives  a  violet  color 
with  this  acid. 

The  patient  takes  salol  1 5  grains  ( i  .0)  in  two  gelatin  capsules  half 
an  hour  after  a  light  meal.  The  bladder  is  first  emptied.  Thereafter 
he  urinates  every  half-hour  for  about  two  hom-s,  and  the  diflerent 
specimens  of  urine  are  tested  with  the  iron  solution.  Under  normal 
conditions  the  reaction  appears  in  from  thirty^  to  seventy-five  minutes. 
In  retarded  motility  it  takes  two  hours  or  more. 

Ewald  treats  tlie  urine  with  ether  and  examines  the  ethereal 
residue;  w^hile  Einhom  moistens  a  piece  of  filter-paper  with  the  urine 
and  touches  the  middle  of  it  with  the  iron  solution. 

Huber  suggests  to  determine  the  time  required  for  the  complete 
disappearance  of  the  reaction  in  the  urine.  The  longer  the  time 
required  for  the  salol  to  be  absorbed  and  entirely  efiminated  through 
the  urine,  the  longer  it  has  remained  within  the  stomach.  He  found 
that  normally  the  excretion  of  the  salicyluric  acid  after  salol  was 
administered  lasted  twenty-four  hours;  in  patients  with  diminished 
motor  function  it  lasted  forty-eight  hours  or  more. 

lodipin  Test. — lodipin  is  decomposed  in  the  intestine.     Heichel- 
heim  gives   1.6  gm.  iodipin  in  gelatin  capsules  at  breakfast.     The 
saliva  is  then  examined  every  fifteen  minutes  for  iodin  by  starch- 
paper  and  fuming  nitric  acid.     In  normal  cases  the  reaction  appears  1 
within  an  hour, 

Kiemperer's  Oil  Test. — Oil  is  not  absorbed  in  the  stomach. 
After  washing  the  stomach,  100  c,c.  of  pure  olive  oil  are  poured  into 
the  empty  organ.  Tw^o  hours  later  the  stomach  is  thoroughly 
aspirated.  The  difference  betw^een  the  original  quantity  of  oil  and 
that  withdraw^n  indicates  the  condition  of  the  motor  function. 
Normally  at  this  time  only  20  to  40  c.c.  of  oil  should  be  aspirated. 

Einhorns  Gasirograph. — Einhom  has  invented  a  deglutible  ball, 
arranged  with  an  electric  circuit,  so  that  the  movements  which  mix 
and  break  up  the  fciod  can  be  registered. 

Hemmeter-Moritz  Method, — This  method  has  been  independently 
employed  by  Hemmeter  and  Moritz. 

A  thin,  deglutible  bag  is  attached  to  an  esophageal  tube.     The 
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bc^  is  then  blown  up  and  connected  with  a  tambour  on  the  Ludwig 
kymograph,  which  registers  all  the  movements  with  a  pen.  A 
pneumograph  is  tied  about  the  chest  to  record  the  respiratory 
movements  as  a  basis  of  comparison.  The  muscular  contractions 
of  the  stomach  are  demonstrated  on  the  record  as  independent  of  the 
respiration. 

These  instruments  are  of  interest  scientifically,  but  their  practical 
value  has  not  been  demonstrated. 


CHAPTER  VII 

DIET 

The  study  of  nutrition,  both  in  health  and  disease,  is  important, 
but  it  will  only  be  possible  to  enunciate  the  general  principles. 

There  are  three  groups  of  food  stuffs — Proteins^  carbohydrates, 
and  fats^ — procured  from  the  animal  and  vegetable  kingdoms »  which 
in  conbination  furnish  the  most  suitable  form  of  nourishment. 
CUmatic  conditions  and  environment  have  an  influence  on  the 
requirements  for  nutrition.  In  extremely  cold  climates  the  Es- 
kimos have  lived  for  many  generations  on  nearly  an  exclusively 
nitrogenous  diet,  in  which  fat,  which  produces  the  greatest  number 
of  heat  units,  predominates.  In  hot  regions  many  of  the  races  live 
principally  on  a  non-nitrogenous  diet.  We  also  know  that  vege- 
tarians live  and  thrive  on  carbohydrates. 

A  mixed  diet  is  the  most  suitable  form  of  nourishment. 


DIET  IN  HEALTH 

Voit  has  emphasized  the  fact  that  the  smallest  amount  of  protein, 
with  non-nitrogenous  food  added,  that  will  keep  the  body  in  con- 
tinual vigor  is  the  ideal  diet.  He  holds  that  a  healthy  adult  of  aver- 
age weight  should  ingest  loo  gm.  of  albumin,  50  gm,  of  fat,  and 
450  gm.  of  carbohydrate  in  twenty-four  hours;  others  place  the 
requirement  for  protein  as  considerably  higher.  A  small  proportion 
of  the  food  serv^es  the  purpose  of  reconstructing  the  tissue  waste, 
while  the  major  part  is  used  for  generating  the  heat  required  for  the 
maintenance  of  Hfe.  It  is,  therefore,  customary  to  speak  of  the 
necessary  amount  of  heat  units  during  the  twenty-four  hours  instead 
of  the  quantity  of  food. 

A  calorie  (or  heat  unit)  may  be  defined  as  the  amount  of  heat 
required  to  raise  i  gram  of  water  1°  C.  This  is  a  small  calorie,  A 
large  calorie  is  the  amount  necessary  to  raise  i  kilogram  of  water 
1°  C.     Hence  a  large  calorie  equals  1000  small  calories. 

J  gm.  carbohydrate  yields  4.1  large  calories. 

r  gm.  fat  "      9.3     '* 

I  gm,  proteio  '*     4.1     '*  '* 

In  order  to  calculate  the  calorie  valiie  of  any  kind  of  food,  the  num- 
ber of  grams  of  albumin  that  are  contained  in  it  are  multiplied  hy 
4. 1 ;  the  grams  of  carbohydrate  by  4.  i ;  the  grams  of  fat  by  9.3.  These 
are  added  together  and  give  the  total  calorie  value  of  the  food. 
For  example: 

100  gm.  albumin  X  4.1  =     410  calories. 

50    ''fat  X  9.3  -     465 

450    "    carbohydrate    X  4.1  =  1845       " 

2720  total  calories, 
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The  calorie  value  of  vegetable  protein  is  slightly  less  than  that  of 
animal  protein;  50  gm.  of  fat  about  equal  113  gra.  of  starch  in  calorie 
value. 

Riegel  holds  that  a  human  being  at  rest  demands  abont  35 
calories  per  kilogram  of  his  body  weight,  and  a  person  performing 
light  work  about  40  calories  per  kilo.  From  this  estimate^  the 
calorie  value  of  the  food  of  an  individual  weighing  50  kilos  is  from 
1750  to  2000  calories.  The  weight  of  the  patient  most,  therefore, 
be  known  in  order  to  select  the  correct  amount  of  nourishment. 

Rubner  states  that  different  articles  of  food  can  replace  each 
other  according  to  their  calorie  value,  and  that  it  is  immaterial  in 
what  form  the  calories  are  intffxiuced  into  the  organism.  This 
may  be  taken  advantage  of  temporarily  in  certain  pathologic  condi- 
tions when  it  is  necessary  to  limit  some  special  variety  of  food,  such 
as  the  carbohydrates.  On  the  other  hand,  a  certain  amount  of 
protein  is  necessary  for  the  organism,  while  unqiwstionable  damage  can 
be  done  by  excess  in  this  direction. 

The  results  of  scientific  study  are  opposed  to  the  prevailing 
dietary  standards,  especially  in  regard  to  protein  foods.  It  is  true 
that  no  other  form  of  food  can  take  the  place  of  proteins,  for  a  certain 
quantity  is  needed  each  day  to  replace  the  loss  of  tissue  material 
broken  dowTi,  and  our  choice  of  the  varied  articles  of  diet  should  l>e 
regulated  by  the  amount  of  protein  they  contain.  It  is  not  neces- 
sary, however,  that  they  should  exceed  the  other  foods  in  amount  or 
approach  them  in  quantity. 

Russel!  H.  Chittenden  '  has  clearly  demonstrated  by  his  scientific 
researches  that  the  recommended  dietary  standards  are  excessive 
in  quantity,^  especially  in  regard  to  proteins.  They  do  not  undergo 
complete  oxidation  in  the  body  like  non-nitrogenous  foods,  but 
there  is  left  behind  a  residue  of  non -combustible  matter,  crystalline 
nitrogenous  products,  which  ultimately,  if  occurring  in  excess  of  the 
requirements  of  the  body,  prove  injurious  to  the  gastro- intestinal 
tract,  hver,  kidneys,  and  the  circulatory  and  nervous  system. 

The  fats  and  carbohydrates  are  easily  eliminated,  becoming 
carbonic  acid  gas  and  water.  Overfeeding  with  a  tendency  to 
obesity  is  an  evil,  as  the  fat  acts  as  a  mechanic  obstacle  to  the  activity 
of  the  body  and  interferes  with  tlie  movements  of  tlie  heart  and 
other  organs:  and,  in  addition,  fatty  degeneration  may  occur.  Poten- 
tial energy,  however,  can  Ijc  fully  as  advantageously  met  by  the 
non-nitrogenous  foods,  carbohydrates,  and  fats. 

Though  the  author  has  been  criticized  for  his  approval  of  Chitten- 
den*s  low  protein  diet  in  health,  he  must  confess  that,  from  personal 
experience  and  prolonged  investigation,  he  must  continue  to  advocate 
Chittenden*s  methods,  irncfuestiooably  a  considerable  percentage  of 
temporary  disturbances  or  permanent  damage  in  the  gastro-intesdnal 
tract,  the  liver,  kidneys,  and  in  the  arterial  and  nervous  systems  can  be 

*  Kutrition  of  Man.  '  Physiologic  Economy  in  Nutrition. 
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imputed  to  excessive  protein  diet,  from  the  intestjnal  putrefaction 
resulting  therefrom.  Rhemnatic  affections,  gravel,  and  rheumatoid 
arthritis,  the  writer  believes,  are  influenced  by  the  same  factor, 

Fletcher  has  demonstrated  on  himself  that  deHberation  in  eating 
necessitated  by  the  habit  of  thorough  insalivation,  results  in  the 
occurrence  of  satiety  on  the  ingestion  of  a  comparati\*ely  small  amount 
of  food,  and  hence  excess  is  avoided. 

It  is  clear  that  a  man  of  170  lbs,  weight  has  more  protein  tissue 
to  nourish  than  one  of  130  lbs.,  and  consequently  what  will  suflSoe , 
for  the  latter  uill  not  for  the  former.     Dietar>^  standards  are  merely ' 
approximate  and  depend  on  the  physical  work  to  be  performed,  the 
body  weight,  sex,  age,  climate,  etc.     There  is  doubtless  a  specific 
coefficient  of  nutrition  characteristic  of  the  indi\idual, 

Chittenden    demonstrated    on    professional    men.    soldiers,    and, 
athletes  that   they  could  perform  their  duties  with  greater  vigor, 
and  their  strength  as  measured  by  tests  was  increased  under  dimin- 
ished  protein  diet ;  in  fact,  with  about  one-half  the  amount  as  com- 
pared with  the  standards  suggest ed. 


CHTTTENDENS  TABLE 


Fuel  value,  t 


60  ^m.  of  protein  are  contained  in^ 

I  lb.  fresh  lean  beef  (loin) . 

9  hens'  eggs . 

\  lb.  sweetbread ,....., 

\  lb.  fresh  liver,  .  -    

I  lb.  lean  smoked  bacon . 

}  lb,  halibut  steak 

I  lb,  salt  codfish  (boneless) 

ji  lbs.  oysters,  solid 

Jib.  American  pale  cheese 
4  lbs.  (2  quarts)  of  whole  miik 
j  lb,  uncooked  oatmeal .  ,  . 

1}  lbs.  shredded  wheat, 

1  lb,  uncooked  macaroni 

I  ]  lbs.  white  wheat  bread ......  —,.,,,,. 

r  i  lbs.  crackers 

I I  lbs.  flaked  rice 

I  lb.  dried  beans 

I I  lbs,  baked  beans . 
i  lb.  dried  peas.  .  ,  .  , 

i{{  lbs.  potato-chips 

I  lb.  almonds,  .    .  , 

I  lb.  pine-nuts,  pignolias .  _  . . , 

I I  lbs.  peanuts ,         .    ,  .  , ,......, 

10  lbs.  bananas  (edible  portion) , , ,  . 

to  lbs,  grapes,  .  . 

1 1  lbs.  lettuce . 
15  lbs,  prunes 
33  lbs.  apples. 

The  standards  of  100  gm.  of  protein  or  more  mean  the  excretion 

of  excessive    nitrogen    through    the    urine.     Chittenden  *   found   by 

experiment  that  the  average  need  of  protein  food  by  adults  is  full}' 

met  by  a  daily  metabolism  equal  to  an  exchange  of  0.12  gra.  of 

*  Fuel  value  of  the  quantity  needed  to  furnish  60  gm.  of  protein, 
^  Physiologic  Economy  in  Nutrition;  Nutrition  ©f  Man. 
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nitrogen  per  kilogram  of  body  weight.  This  means  a  catabolism  of 
I  gm.  of  protein  matter  daily  per  kilogram.  The  intake  of  protein 
food  must  be  somewhat  in  excess  of  protein  catabolism,  since  not  all 
of  the  protein  is  available,  and  this  is  a  variable  amount,  depending 
on  the  proportion  of  animal  and  vegetable  foods  with  their  different 
degrees  of  digestibility  and  availability.  The  required  intake  of 
protein  Chittenden  places  at  0.85  gm.  per  kilogram  of  body  weight, 
giving  a  maximtmi  for  safety.  Hence,  for  a  man  weighing  70  kilos 
(154  lbs.)  there  would  be  required  daily  59.5  gm.  (say,  60  gm.)  of 
protein  food  to  meet  the  needs  of  the  body.  This  is  about  one-half 
the  Voit  standard,  and  far  below  that  of  many  other  so-called  diets. 
As  the  specialist  is  so  often  consulted  as  to  the  proper  diet  to  maintain 
the  health  of  the  body,  I  quote  Chittenden  at  some  length,  being  a 
firm  believer  in  his  principles. 

The  daily  protein  requirement  of  60  gm.  can  be  obtained  from 
J  pound  of  imcooked  lean  meat,  of  which  loin  steak  is  the  type. 
Lamb,  veal,  poultry,  or  lean  flesh  of  any  variety,  of  equivalent  weight, 
will  approximately  furnish  the  same  amount  of  protein. 

Fish,  such  as  halibut  steak,  and  liver  require  J  pound,  and  of 
sweetbreads  5  pound  is  necessary. 

Of  salt  codfish  J  pound  is  equivalent  to  the  same  weight  of  fresh 
beef,  while  of  lean  smoked  bacon  J  pound  is  necessary. 

Three  hen's  eggs  furnish  one-third  the  amount  of  protein  required 
in  twenty-four  hours.  Dried  peas  and  beans,  almonds,  and  pine-nuts 
are  as  rich  in  proteins  as  the  above-mentioned  animal  foods,  and 
essentially  the  same  weight  is  called  for  to  provide  the  daily  require- 
ment of  protein.  The  same  is  true  of  cheese,  the  composition  of 
J  pound  being  equivalent  to  the  same  amount  of  protein,  but  of 
much  higher  caloric  value  than  the  equivalent  weight  of  fresh  beef. 

There  are  some  differences  in  digestibility  which  tend  to  lower 
sUghtly  the  availability  of  the  vegetable  products,  also  of  the  cheese, 
which  necessitates  a  slight  increase  in  the  amount  of  these  foods  to 
equal  the  protein  value  of  the  equivalent  weight  of  lean  beef. 

Certain  foods  are  poor  in  proteins,  such  as  fruits,  bananas,  grapes, 
prunes,  apples,  etc.,  lettuce,  and,  to  a  less  degree,  potatoes.  These 
are  all  palatable,  but  add  little  to  the  proteins ^  even  when  given  in  large 
amount. 

There  is  a  radical  difference  between  the  animal  foods  and  those 
of  vegetable  origin,  in  that  the  fuel  value  necessary  to  furnish  the 
60  gm.  of  protein  is  small  in  the  former,  as  compared  with  that  of 
the  vegetables;  ^  pound  of  lean  beef,  with  its  60  gm.  of  protein,  has, 
for  example,  a  fuel  value  of  only  308  calories,  while  J  pound  of  almonds 
has  one  of  2020  calories;  i  pound  of  cheese  has  one  of  1027  calories; 
}  pound  of  dried  peas,  827  calories.  This  is  due  to  the  proportion 
of  fat  or  oil  present.  With  fat  meat,  such  as  bacon,  the  calorie 
value  rises  in  proportion  to  the  increase  of  fat,  the  protein  decreasing 
to  a  greater  or  less  degree. 
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A  high  protein  (animal)  diet  cannot  serv^e  for  man.  la  a  maki 
for  example,  with  a  weight  of  70  kilos,  and  requiring  2800  calories, 
it  would  necessitate  the  ingestion  of  4^  pounds  of  beef  to  secure  this 
result,  or  nine  times  more  protein  than  is  necessar>^  for  the  system. 

Certain  vegetable  foods  on  the  diet-list,  such  as  flaked  rice, 
crackers,  and  shredded  wheat,  contain  proteins,  with  carbohydrates 
and  fat  in  such  proportion  that  the  energy  requirement  would  be  met 
with  essentially  by  the  same  quantity  as  served  to  furnish  the 
necessary  protein.  In  potatoes  and  bananas  the  fuel  value  pre- 
dominates  over  the  protein.  The  ideal  diet  is  an  admixture,  such  as 
wheat  bread  with  butter  or  fat  bacon  to  add  to  its  calorie  value, 
shredded  wheat  with  cream,  crackers  ^vith  cheese,  bread  and  milk, 
eggs  with  bacon,  meat  with  potatoes,  etc. 

Two  quarts  of  milk  will  furnish  half  the  requirement  of  an  average 
man,  and  reinforced  by  a  i -pound  loaf  of  wheat  bread,  gives  the 
requisite  amount.  A  better  combination  is  {  pound  of  lean  beef, 
if  pound  of  bread,  and  i  pomid  of  butter. 

According  to  Chittenden,  for  a  man  of  average  weight  of  70  kilos 
(154  pounds),  to  provide  the  requisite  quantity  of  food— r",  ^,,  60  gra, 
of  protein  and  2800  calories — the  following  is  a  sample  dietary; 

Breakfast:                                                                              Protein,  gmaa,  Calotiei, 

I  shredded  wheat  biscuit  (30  gm.) 3.15  106 

I  teacup  of  cream  (120  gm.) ......__. .        3.12  206 

I  German  water  roll  (57  gin,) 5,07  165 

3  I -inch  cubes  of  btilter  (38  gm.) .,.,.,,...      0.38  284 

}  cup  of  coff^^  (100  gm.) .  .  ,  . 0.26 

with 

}  teacup  of  cream  (30  gm.) 0.78  $i 

1  lump  of  sugar  (10  gm.) * ■  ■  38 

12.76  850 

Lunch:                                                                                         Protein,  «nm^  Calories. 

1  teacup  home-made  chicken  soup  (144  gm.) 5.25  60 

1  Parker  House  roll  (38  gm.)  .................     3.38  no 

2  I -inch  cubes  of  butter  (38  gm.) 0.38  284 

I  slice  lean  bacon  ( 10  gm.) ..,,..-     2.14  65 

I  small  baked  potato  (2  ounces — 60  gm.) 1.53  55 

1  rice  croquette  (90  gm.) 34^  I50 

2  ounces  maple  synjp  (60  gm.) -  . .  166 

I  cup  tea  with  i  slice  lemon , 

1  lump  sugar  (10  gm.) ___ij_i  ^ 

16.10  928 

Dinner:                                                                                           Protein,  gmmL  Calories. 

1  teacup  cream  of  com  soup  (130  gm.) 3,25  72 

I  Parker  House  roll  (38  gm.) ..... , 3*38  i  to 

I  I -inch  cube  of  butter  (19  gm.) 0.19  142 

t  small  lamb  chop  broiled,  lean  meat  (30  gm.) ....      8.51  92 

I  teacup  of  mashed  potato  (167  gm.). 3.34  175 

Apple-celery  lettuce  salad  with  mayonnaise  dress- 
ing (50  gm.) 0.62  7.5 

I    Boston  cracker  split,  2  in.  in  diameter  (12  gm.). ,      1.32  47 

i-inch  cube  American  cheese  (12  gm.) , 3.35  50 

I  teacup  of  bread  pwdding  (85  gm.) 5.25  150 

I  demi-tasse  coffee *  * » 

1  lump  sugar  (10  gm.).  »..,..,,.............* .  38 

39.21  951 
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The  total  with  the  dietar>*  for  the  day  amount  to  58.07  gm.  of 
protein  and  2729  calories. 

These  figures  are  to  be  considered  only  approximately  correct. 

If  a  little  more  protein  is  required  withcujt  changing  materially 
the  fuel  value,  a  boiled  egg  can  be  added  to  the  breakfast.  An 
average  egg  of  53  gm.  contains  6.9  gm,  of  protein  and  increases  the 
fuel  value  by  80  calories.  If  more  vegetable  protein  is  desired,  a 
soup  of  split-peas  can  be  introduced  without  changing  to  any  great 
degree  the  calories;  thus,  one  teacup  of  split-pea  soup  (144  gm.) 
coDtains  8,64  gm,  of  protein,  while  the  fuel  value  is  only  94  calories. 

The  addition  of  i  banana  (160  gm.)  will  increase  fuel  value 
153  calories,  but  will  only  add  2.28  gm,  of  protein. 

If  the  fuel  value  is  to  l:>e  increased  without  change  in  the  protein 
contents  of  the  food,  recourse  can  be  had  to  butter,  fat  of  meat, 
additional  oil  in  salads,  or  to  syrup  and  sugar. 

Wheat  products  abounding  in  starch  still  show  a  large  proportion 
of  protein;  thus,  shredded  wheat  biscuit  (1  ounce),  which  is  a  type 
of  many  wheat  preparations  from  bread  and  biscuit  to  various 
breakfast  foods,  yield  about  3  gm.  of  protein  per  ounce  and  100 
calories;  i  ounce  of  olive  oil  contains  100  calories.  Potato,  chiefly 
a  carbohydrate,  yields  nitrogen  the  equivalent  of  about  f  gm.  of 
protein  per  ounce.  If  a  large  volume  is  desired  without  much  increase 
in  real  food  value,  there  are  green  foods,  such  as  lettuce,  celery, 
^:reens  of  \*arious  sorts,  fruits,  such  as  apples,  grapes,  oranges,  etc. 

Meat  augments  largely  the  intake  of  protein  and  adds  relatively 
a  small  amount  to  the  fuel  value. 

In  edible  nuts  the  content  of  protein  is  high,  in  some  cases  higher 
than  in  fresh  beef;  while  carbohydrates  and  fat  are  large  in  amount, 
as  in  almonds  and  peanuts. 

In  pine-nuis  and  Brazil  nuts  carbohydrates  are  small  in  quantity  as 
compared  w^ith  peanuts,  almonds,  and  walnuts,  an  important  fact 
where  a  vegetable  rich  in  protein  is  desired,  but  with  freedom  from 
starch  (see  table). 


kAhnonds  f edible  portion), .    . 
pPtATiuts  I  edible  portion). . . . . 

Pine-nuts  (edibje  portion). . . 

Brazil  nuts  (edible  portion).. 

Soft-sfaeil  walnuts 


Proteid 
preaent. 


Carbo- 
hydrale 
preacDt 


Wiiter 


P«»««»*-       per  lb. 


M  inera] 


3030 
2560 

2845 
3265 

3285 
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Green  vegetables,  such  as  spinach,  help  the  bowel  action. 
Natural  sugars  are  of  value,  especially  sych  as  occur  in  oranges, 
grapes,  prunes,  dates,  plums,  and  bananas,  and  to  a  less  degree  in 
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apricots,  peaches,  pears,  apples,  figs,  strawbeiries,  raspberries,  and 
blueberries. 

Chittenden  *  has  given  considerable  study  as  to  the  value  of  the 
pineapple.  He  has  demonstrated  that  the  juice,  in  fresh  condition, 
contains  an  enzyme  or  enzymes  of  a  proteolytic  nature,  active  in 
either  an  alkaline  carbonate  or  in  an  acid  medium.  It  was  found  to  be 
most  active  at  122*"  to  140"^  F.,  and  158**  F,  destroys  it,  but  it  possesses 
digestive  power  at  86°  F,  Leucin^  t>TOsin,  proteoses,  and  peptones 
were  fonned,  so  that  its  enzyme  is  more  closely  related  to  tr>'psin  than 
to  pepsin.  It  is  capable  of  digesting  a  large  amount  of  protein  with 
great  rapidity,  and  hence  may  be  valuable  in  conditions  with  deficient 
hydrochloric  secretion. 

Apples,  when  ripe  and  well  masticated,  are  good,  and  a  baked 
apple  is  wholesome. 

There  is  occasionally  an  idiosyncrasy  to  strawberries,  and  some 
suffer  from  fermentation  from  various  fruits. 

Soy  Gruel  Flour.— The  Soy  bean,  which  is  largely  employed  by 
the  Chinese  and  Japanese  as  an  article  of  food,  contains  about  25  per 
cent,  of  protein.  J,  Ruhr  ah*  has  recently  secured  the  manufacture  of 
Q,  fiour  made  from  this  bean,  which  he  advocates  as  a  useful  addition 
to  the  diet  of  infants  when  it  is  desired  to  supply  an  early  digestible 
protein  free  from  starch.  Friedenwald  has  also  recommended  it  as  a 
source  of  protein  for  diabetics  who  tire  of  meats,  and  it  has  proved  use- 
ful in  the  form  of  a  weak  gruel  in  diarrheas  and  intestinal  disturbances, 
and  when  meat  is  contraindicated.  On  account  of  the  removal  of  the 
coarse  fibrous  hulls,  the  per  cent,  of  protein  in  the  flour  is  nearly  one- 
tiiird  greater  than  in  the  whole  bean.  The  analysis  of  the  soy  gruel 
floiu-  is  as  follows: 

Pet  Cent, 

Protein  {N.  x  6,25) ...,....., » 44  ''H 

Fat.  .  , ,...,*..  i9-43 

Mineral  matter ,  ,                               , .  4.20 

Moisture    ...  5-26 

Crude  fiber  2,35 

Cane-sugar 9  34 

Non- nitrogenous  extract. .14.78 

Starch Noue 

Reducing  sugars , ........,,  None 

Polarization  normal  weight  due  to  optically  active  sub- 
stance other  than  cane -sugar  (included  in  proteins  and 

aon-nilrogenous  extract) ^  - .    .  7,68** 


Each  ounce  of  the  flotc  yields  about  1 3  grams  of  protein  and  1 20 
calories  and  it  can  be  used  as  a  gruel,  in  broths,  and  in  making  biscuits 
or  muffins.  It  may  be  mixed  "with  cereals,  barley  jelly,  cream  of 
wheat,  etc.  The  following  table  shows  the  composition  and  calorie 
value  of  the  gruels  made  from  this  flour : 

*  Journal  of  Physiology,  xv,  t>*  249. 

"  Archiv,  Pediat,,  July,  1909;  Jour,  Atner.  Med.  Assoc.,  July  10.  1909^  and 
May  21.  1910;  Soy  Bean  Cookery,  Med.  Rec.,  Sept.  23,  191  li  Amer.  Jour.  Med, 
ScL,  Dec.  1910. 


Amount 

Protein 
per  ct'nl. 

Fat 
per  ccnU 

per  cent. 

Caloric 

1  Ctt,  (i  level  tablespoonful  to  quart) 

0.35 

o.ts 

0.08 

30 

\ai.  {2  level  tablespoonfuls  to  quart! 

0.70 

0,30 

0.15 

60 

1  ot.  (5  level  tablespoonfuls  to  quart) 

1,00 

0.45 

0.23 

90 

1  ot.  f4  level  tablespoonfuls  to  quart) 

1.40 

0.60 

0.30 

120 

2  OX*  to  quart 

2.80 

1.20 

0.60 

240 

3  o«   li>  quart 

4.20 

1.80 

0.90 

360 

4  oar    to  quart 

5.60 

2.40 

1.20 

480 

5  00.  to  quart 

7.00 

3.00 

1.50 

600 

6  ot  to  quart 

8.40 

3.60 

1.80 

720 

7  OS.  to  quart 

980 

4.20 

2,10 

840 

S  OS.  to  qtiart 

11.00 

4.80 

2.40 

960 

0.15 

0.60 


Carbohy- 
drattcs 

per  cent, 
0.08 
0.30 


The  caluric  value  of  the  gruel  can  l>e  increased  by  adding  con- 
densed milk,  sugar,  or  cereals. 

if  01,)  4  level  tablespoonfuls  of  bark^y  or  wheal  flour  will  add  too  calories, 
i  Of,)  4  level  tablespoonfuls  of  oat  Hour  will  add  1 15  calkiries. 
(t  oz.)  2jevel  tablespoonfuls  of  granulated  sugar  will  add  100  calories. 
(t  ozj  3  level  tablesptxjnfuls  of  milk-sugar  will  add  100  calories. 
Two  ounces  of  sugar  in  a  32-oz.  mixture   =  6  per  cent 

The  following  cooking  directions  are  advised  by  Ruhrah: 

Grufis, — A  quart  of  gruel  b  made  by  hoilinig  from  1  level  tablespoonful  to  6 
dunces  of  the  soy  gniel  flour  in  1  quart  of  water  for  fifteen  minutes,  adding  water 
to  make  up  for  loss  by  evaporation.     Salt  should  be  added  to  taste, 

kr'  ^      ■.>  Protdn  Fat 

Cc«npositioiL  percent     percent 

me  level  Ubiespoonful  to  quart  0.35 

0tOi-  14  tablespoonfuls  to  quart)  1,40 

These  gruels  do  not  thicken  during  cooking,  as  they  contain  no  starch,  and 
adily  settle  on  standing.     This  may  fyc  overcome  by  adding  1  to  2  heaping  lea- 
toonfuls  of  barley,  oat»  or  wheat  gruel  Hour  before  cooking,  which  will  add  from 
6  to  1,2  per  cent,  starch  to  tbe  gruels,  and  also  slightly  increase  the  percentage  of 
ifTotein 

Broths. — Add  from  i  to  8  ounces;  of  the  flour  to  i  quart  of  beef,  mutton,  veal, 
Of  chicken  broth  and  boil  for  fifteen  mintiles.  adding  water  to  make  up  for  loss 
by  evaporation;  or,  boil  the  same  quantity  of  the  soy  flour  for  one-half  hour  with 

1  quart  of  water,  to  which  has  l>een  added  a  piece  of  ham*  bacon,  or  salt  pork  to 
give  flavor.  Each  ounce  of  the  flour  will  add  to  the  broth  about  13  grains  of 
protein,  and  1 20  calories,  or,  in  percentages,  add  1 .4  per  cent,  protein.  0.6  per  cent 
fat,  and  0.3  per  cent.  carlK>h  yd  rates.  A  broth  tnade  with  6  ounces  of  the  soy 
flour  to  Jhe  quart  would  he  half  a**  rich  in  protein  and  fat  as  steak. 

Muffini  — To  make  muffins  from  the  soy  flour,  take  i^  leacupfuls  of  the  soy 
flour,  J  teacup  of  wheat  flour,  |  teaspoon ful  of  salt,  2  eggs,  i  teacupfui  of  sweet  milk, 

2  rounded  tcaspoonfuls  of  baking- [>owder,  ami  j\  tablespoonfuls  of  melted,  but 
not  hot.  butter.  Beat  well  together,  adding  the  melted  butter  last,  and  bake  in 
gem  |>ans  in  a  hot  oven.  This  will  make  about  12  muffins,  which  will  contain 
aly>ut  150  grams  of  protein,  and  which  will  yield  about  1800  calories,  of  which  the 
carbohydrates  produce  but  280, 

The  soy  flour,  being  nitrogenoos.  requires  the  addition  of  some  wheat 
flour  in  making  muffins,  as  above.  The  mixture  of  wheat  and  soy 
flours  in  this  formula  will  contain  alxsut  36  per  cent,  protein  and  20 
per  cent,  carbohydrates,  against  14  per  cent,  protein  and  from  60  to 
70  per  cent,  carbohydrates  in  gluten  llotir.  The  proportion  of  protein 
to  carbohydrates  is  from  8  to  to  times  as  large  in  the  mixed  soy  and 
wheat  flour  as  in  gluten  flour. 

The  author  believes  that  in  this  soy  gruel  we  have  a  valuable  addi- 
tion to  our  dietary,  and  believes  it  useful  in  typhoid  fever  and  in  many 
other  conditions* 
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DISEASES  OP  THE  STOMACH  AND  INTESTINES 


A  diet  conforming  to  true  nutritive  requirements  must  tend  toward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat,  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others, 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 


CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 

I.  ^ feats  and  Game. 


Beef  (very  fat) 

Beef  (lean) 

Veal  (fat) 

Veal  (lean) 

Mutton  (fat) 

Mutton  (lean) 

Pork  (fat) 

Pork  (lean) 

Westphalia  ham .... 

Salted  ham 

Smoked  beef 

Smoked  beef  tongue 

Pulverized  meat 

Sweetbread 

Chicken  (fat) 

Chicken  (lean) 

Capon 

Duck  (wild) 

Partridge 

Pigeon 

Hare 

Venison 


Per  cent. 

Nitrogenous 

(proteid). 


17.19 
20.78 
18.88 
19.84 
14.80 
17.11 

1454 
20.25 

2397 

22.32 

27.10 

2431 

645 

22.0 

18.49 

19.72 

2332 

22.65 

25.26 

22.14 

2334 

1977 


Per  cent. 
Fat. 


26.38 
1.50 

7-41 
0.82 

36.39 
5.77 

37-34 
6.81 

36.48 
8.68 

1535 
31-61 

5.24 

0.4 

9-34 
1.42 

3-15 
3- 1 1 
1-43 
1. 00 

I-I3 
1.92 


Percent, 
carbohydrate 
(nitrogen  free). 


0.07 
0.05 

1.50 

2.2i 

1.20 
1.27 
2.49 
2.33 

0.76 
0.19 
1.42 


Calories 
per  100. 


315.81 

99-15 

146.61 

86.97 
399-3^ 
123.81 
406.88 
146.36 
453.69 
173-23 
253.76 
393.64 
322.53 

93-92 
167.58 

99.10 

<35.ii 
131  36 
116.85 
100.02 
107.08 
105.44 


II.  Fish. 


Eel 

Pike 

Carp 

Shellfish 

Halibut 

Salmon 

Sardellen 

Oysters 

Fresh  herring 
Salt  herring. . 
Caviar 


Per  cent, 
nitrogenous 
(proteid). 


12.83 

18-34 
20.61 
17.09 
11.94 

15.01 
22.30 

4-95 
10.11 
18.90 
31-36 


Per  cent, 
fat. 


28.37 
0.51 
1.09 

9-34 
0.25 
6.42 
2.21 
0.37 
7.11 
16.89 
1561 


Per  cent, 
carbohydrate 
(nitrogen  free). 


0.53 
0.63 


0.45 
2.85 
0.45 
2.62 

1.57 
2.23 


Calories 
per  100. 


312.93 
83.57 
94.64 

156.93 
53.66 

132.93 
"3.83 
34.39 
106.15 
247.61 
279.76 


DIBT 
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m.  Dairy    Products 


Per  cent, 
nitrogenous 
(protdd). 


Cows'  milk 

Cream 

Buttermilk 

Whey 

Kumyss  (cows'     \ 
milk) / 

Butter 

Cheese  (cream) . . 

Cheese 

Eg^  (hens') 

White  of  egg 

Yolk  of  egg 


3.41  to  4.3 
3.61 

3.0    to  4.0 
.85 

3.65 

0.5 
16.28 
34  99 

12.67 
16.24 


Per  cent, 
fat. 


3.0 
26.75 
.93 

2.07 

90 
41.22 

"37 
1 2. 1 
0.25 
31.75 


103.8 
to  1.3 


Per  cent, 
carlx^ydrate 
(nitrogen  free). 


3.7    to  4.81 

3.52 

3.0    to  4.0 

3.03 

Lactic  acid,  .7 
Alcohol,  1.9 
Carbonic  acid, 
8. 

0.5 
1.90 
5.40 
0.5 


Calories 
per  loo. 


56.41  to  71.93 
276.01 
33.08  to  43.63 

18 


32.99 


823.1 

449-54 
269.06 

165 

54-22 

355-99 


IV.  Cereals  and  Vegetables 


Wheat  bread .... 

Rye  bread 

Sago 

Wheat  flour 

Rye  flour 

Cakes 

Roll 

Zwieback 

Cauliflower 

Potatoes 

Asparagus 

Carrots 

Rice 

Beans , 

Peas 

Spinach 

Oatmeal 

Barley  meal 

Brussels  sprouts. 
Cabbage  (white) . 
Pickles 


Per  cent, 
nitrogenous 
(protdd). 


6.0 
6.II 
0-5 
8.5 

lO.O 
II.O 

6.82 

9.5  to  13.0 


2.0  to 

1-5 
2.0 
1.04 
5.5 

195 

195 
2.49 

12.05 
8.31 
4-83 
1.89 
1.02 


5-0 


Per  cent, 
fat. 


Per  cent, 
carbohydrate 
(nitrogen  free). 


0.75 
0.43 
traces 

1-25 

2.0 

4.60 

0.77 

i.o  to  3.0 

0.4 
0.3 

0.21 

1-5 
2.0 
2.0 
-58 
5  26 
0.81 
0.41 
0.20 
0.09 


52.0 

46.0 

86.5 

73.0 

69.0 

73-30 

43.72 

750 

4.0 
20.0 

2.5 

6.74 
76.0 
52.0 
54 -o 

4-44 
66.77 
75  19 

6.22 

4.87 
0.95 


Calories 
per  100. 


245 

217-56 

356 


70 
78 
50 
09 

87 


345-: 
342.^ 
387-^ 
213.3 
356 
(average) 

35 

88 

20 

3385 
348.10 
311-75 
31995 

3367 
338.80 
323 

49-05 

29.52 
8.81 
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DISEASES  OF  THE  STOMACH  AND  INTESTINES 


A  diet  conforming  to  true  nutritive  requirements  must  tend  toward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat,  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others, 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 


CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 

I.  Meats  and  Game. 


Beef  (very  fat) 

Beef  (lean) 

Veal  (fat) 

Veal  (lean) 

Mutton  (fat) 

Mutton  (lean) 

Pork  (fat) 

Pork  (lean) 

Westphalia  ham 

Salted  ham 

Smoked  beef 

Smoked  beef  tongue 

Pulverized  meat 

Sweetbread 

Chicken  (fat) 

Chicken  (lean) 

Capon 

Duck  (wild) 

Partridge 

Pigeon 

Hare 

Venison 


Per  cent. 

Nitrogenous 

(proteid). 


17.19 
20.78 
18.88 
19.84 
14.80 
17.II 

14.54 
20.25 

23.97 

22.32 

27.10 

24.31 

64.5 

22.0 

18.49 

19.72 

2332 

22.65 

25.26 

22.14 

23.34 

19.77 


Per  cent. 
Fat. 


26.38 
1.50 
7.41 
0.82 

36.39 
5-77 

37.34 
6.81 

36.48 
8.68 

15.35 
31.61 

5.24 
0.4 

9.34 
1.42 

3.15 
3.11 
1.43 
1. 00 

1. 13 
1.92 


Percent, 
carbohydrate 
(nitrogen  free). 


0.07 
0.05 

1.50 

2.28 

1.20 
1.27 
2.49 
2.33 

0.76 
0.19 
1.42 


Calories 
per  100. 


315.81 

99.15 

146.61 

86.97 

399.31 
123.81 
406.88 
146.36 
453.69 
173.23 
253.76 
393.64 
322.53 

9392 
167.58 

99.10 
135.11 
131.36 
116.85 
100.02 
107.08 
10544 


II.  Fish. 


Eel 

Pike 

Carp 

Shellfish 

Halibut 

Salmon 

Sardellen 

Oysters 

Fresh  herring 
Salt  herring. . 
Caviar 


Per  cent, 
nitrof^enous 
(proteid). 


12.83 

i«.34 
20.61 
17.09 
11.94 

15-01 
22.30 

4.95 
10.  II 
18.90 
31  36 


Per  cent, 
fat. 


28.37 
0.51 
1.09 

9.34 
0.25 
6.42 
2.21 
0.37 
7.11 
16.89 
15.61 


Per  cent. 
carbcAydrate 
(nitrogen  free). 


0.53 
0.63 


0.45 
2.85 

0.45 
2.62 

1.57 
2.23 


Calories 
per  100. 


312.93 
83.57 
94.64 

156.95 
53.66 

»32.93 
"3.83 
34.39 
106.15 
247.61 
279.76 
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DISEASES  OF   THE    STOMACH   AND   INTESTINES 


A  diet  con  farming  to  true  nutrttive  requirements  must  tend  toward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat,  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others* 
gives  tlie  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 

CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 
I,   .\[ttUi  atitl  (njmc. 


Beef  (very  fat) 

Beef  (lean) _  . 

Veal  (fat) 

Veal  (lean) 

Mutton  (fat) 

Mutton  (lean) 

Pork  (fat).... 

Pork  (lean) 

Westphalia  ham  , , 

Salted  ham 

Smoked  beef 

Smoked  beef  lon^t 
Pulverized  meal.  ,  .  , 

Sweetbread, , 

Chicken  (fat) 

Chicken  (lean) 

Capon .  , 

Duck  (wild) 

Partridge. . , . , 

Pigeon 

Hare 

Venison .,,.,,,..., 


Eel .., 

Pike. 

Carp 

SheJlfisli...    ,. 
Halibut    , 
Salmon ...... 

Sardellen 

Oysters. . ,  . ,  , 
Fresh  herring. 
Salt  herring... 
Caviar ., 


Per  cent* 

(prciteid). 


Per  ctnL 
Fat. 


Per  emu 

tau-bohydnle 
(nJtroKca  free). 


CdoriM 


SIDNEY'S 
SURGICAL 
TECH  NIC 

Infants,  etc. 


Saunders"     Books    for    Nurses 

The  first  part  of  this  book  is  devoted  to 
Bacteriology  and  Antiseptics,  the  second 
part  to  Surgical  Technic, 
Signs  of  Death,  Autopsies, 
Bandaging  and  Dressings, 
Obstetric  Nursing,  Care  of 
Hygiene  and  Personal  Con- 
duct of  the  Nurse,  etc.  Medical  Record  says 
it  **is  a  very  practical  book/* 

The  book  treats  the  subjects  of  anatotny  and 
physiology  frotn  the  nurse's  paint  of  vieuK 
Nurses  Journal  of  the  Pacific 
.  Coast  savs  **it  is  not  in  any 
ANATOMY  and  ^^^^  rudimentary,  .  bn  t 
PHYSIOLOGY  couiprehensive  in  its  treat- 
ment of  the  subjects  in  hand.*'  The  app/i- 
caiion  of  anatomy  and  physiology  is  empha- 
sized. 

Htw  {id)  idktimn 


Cltth,  S2JS  mtt 


Miss  Fiske's  treatment  of  her  subject  is 
somewhat  off  the  conventional  lines.  She 
FiSKE'S  weaves  the   physiology   in 

with  the  anatomy,  and  in 
ANATOMY  *nd     ^^^^  ^  ^^^  ^^^^  ^^^  ^^^^^ 

PHYSIOLOGY  ^^y  ^^^  fnnction  are  read- 
ily understood  and  retained  by  the  reader. 
Her  method  of  presentation  is  most  inter* 

Ug.  chtkyiLSfi*'* 


365 


2.07 


3*7    to  4'^^ 

3-52 

3, a    to  4.0 

303 

Lactic  acid,  ,7 
Alcohol,  1,9 
Carbonic  acid, 
8. 

05 
1.90 


SAutsders*    Books    for    Nurses 


DeLee's  book  really  considers  two  sub- 
obstetrics  for  nurses  and  the  actual 
obstetric  nurslDg.       The  Trained   Nurse  and 
^Hospital    Review    says     the 
\  "book  abounds  with  prac-  DeLEE'S 

tical  suggestions,  and  they       <^^STETRICS 
I  are  given  with  such  clear-  for  NURSES 

j  ness  that  they  r^nnot  fail  to  leave  their  im^ 
ipress  upon  the  mind  of  the  reader.'* 

Wdsteiric  nursing  demands  some  knowledge 
Df  natural  pregnancy,  while  gynecologic 
nursing  requires  special  training,  thorough 
inll  in  asepsis  and  autisep-  havic 

Bis      being     indispensable.  ^ 

The     American     Journal     of  OBSTETRIC 

Jufsing  says:     "The  domi-  NURSING 

pant  note  is  the  practical.     Another  feature 
the  directions   to  nurses  overtaken   by 
nergencies  in  the  doctor* s  absence/* 

Che  importance  to  the  nurse,  either  gradu- 
or  undergraduate,  of  State  registration 

annot    be    overestimated. 

fiss  Boyd,  iu  this  little 
Irork,  1ms  collected  the 
Registration   Laws   of  the  ^^^^'STRATION 

arious   States,   and  presented   them    in  a 
^ost  readable  form. 


BOYD'S 
STATE 


56,41  to  71.93 
276,01 
33.081043,63 


^^^ 


H33.1 

44*J  54 
269,06 
165 
5422 
35599 


Calori« 
per  100. 


245 
21756 

356.70 
34578 
342  50 
387,09 

21387 
356 
(average) 

55 
88 
20 

J3SS 
348.10 

3ii  75 

319-95 
3367 

338.80 

323 
4905 
29.52 
8.81 
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DISEASES  OF   THE   STOMACH  AND   INTESTINES 


A  diet  conforming  to  true  nutritive  requirements  must  tend  toward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat»  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koe-nig  and  others^ 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 

CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 

I.  Xfcuis  ami  Came. 


Beef  (very  f;it) 

Bei'f  (lean),  ,, 

Veal  (fal) 

Veal  (lean) ......... 

Mutton  {(iit ) 
Mutton  (lean) 

Pork  (fat). _ 

Pork  (lean) 

Westphalia  ham 

Salted  ham , ,  . 

Smoked  beef. ....... 

Smokecl  beef  tongue. 
Pulverized  meat ,      , . 

Sweetbread... 

Chicken  (fat) 

Chicken  (lean) ...... 

Capon   .  . , , 

Duck  (wild) 

Partridge. 

Pigeon.. , . . . 

Hare 

Venison 


Eel 

Pike 

Carp , 

Shellfish 

Halibut 

Salmon , 

Sardeilen , 

Oysters.  ,*..., 
Fresh  herring. 
Salt  herring. . . 
Caviar.  .,*..*. 


Per  cent 

NitroKenoui 
(proidd). 


Per  cent. 

F»t. 


Per  cent. 
tarbohydr;t*p 
(DJLrogcD  frccv 


Saunders*    Books   for    Nurses 


Miss  Aikeos*  long  experience  as  hospital 
director  has   fitted  ber  well  to  edit  this 

AIKENS^  ""^^  ^'*?^-      '^^^  ^^^^    *^ 

HO^PtTAi  ^     concise,     careful,     and 

HOSPITAL  thoughtful     discussion     of 

MANAGEMENT  the  subject  presented  by 
eminent  authorities,  and  in  a  way  that 
must  strike  home  at  once. 

This  work  will  enable  the  trained  nurse  to 
recognize  and  understand  any  changes  that 

HHYi  F'<;  ^"^^  ^^^^^  between  visits  of 

rtUAin  :>  ^YiQ  physician,  and  to  com^ 

MEDICINE  bat  them  until  the   physi- 

FOR  NURSES  cian^sarrivaL  Nurses  Joiit- 
ual  of  the  Pacific  Coast  says:  * *The  limita- 
tions do  not  eliminate  the  essentials.  *  * 

This  new  work  covers  the  entire  field  of 
gynecology'  from  tiie  nurse's  point  of  view. 

MArrADtAMT'c  ^^^  information  given  is 
MACFARLANE  S   ^y^^  ,,,^n  ^^  ^^^ 

GYNECOLOCy  ence  in  the  clinic  and  ^l 
FOR  N  URSES  ating  amphitheater,  and  the 
duties  of  the  various  nurses  are  detailed 
with  unusual  luddity. 

MORROW'S  IMMEDIATE  CARE  of  INJURED 

cutK  I-' 5*  -I  jr,i»  ^ij)  EdiH^ 


^Kdws'  milk.  .,.,,., 

^fceam 

Hkittermilk 

^PThey 

Kumyss  (cows*     \ 
milk) ,,......; 

utter. , 

(cream) . . . . 


Per  ctoi. 

oitTDgeooiu 
(Pfoldd). 


3^1  to  4,3 
361 

3.0    to  4.0 

.85 

0.5 
16.28 

-  ii  nn 


Per  tent, 
fat. 


3.0 
26.75 
•93 
.23, 

2.07 
41,22 


10  3,8 

to  1.3 


Per  cent 
cofhohydrate 
(Qltrogcfi  free). 


3,7     to  4.81 

3.52 

3.0    to  4,0 

303 

Lactic  acid,  7 
Alcohol,  1.9 
Carbonic  acid, 

0.5 

190 


Saunders*    Books   for   Nursei 


Of  this   work   the  Medical  Recotd   says: 
**  This  volume  will  be  a  real  help  to  nurses; 
the  material  is  well  selected  and  well  ar- 
ranged, and  the  book  is  as  PAUL'S 
readable   as  it  is  useful/'             MATERIA 
An    important    section    is              MEDlCA 
that  on  pretoxic  signs,  giv- 
ing the  warnings  of  the  full  action  or  the 
beginning  toxic  effects  of  the  drug. 

Dr.  Paul  has  laid  great  stress  upon  the  care 
and  management  of  each  disease.  The 
London  Lancet  says :    *  *  1 1  p  a  U  l:  S 

is  well  arranged,  the  text  is  FEVER 

clear  and  full,  and  the  illus-  NURSING 

trations  good.  * '  Just  enough 
of  symptomatology  is  given  to  enable   the 
nurse  to  meet  an  emergency* 


ClafA,  f  L(M  »" 


Stvf    KU)    EdtttM 


Dr,  Fowler*s  work  conUins  all  information 
of  a  surgical  nature  that  a  nurse  must 
know.     Canadian  Journal  foWLER^S 

of  Medicine   and   Sutgery       OPERATING 
says:    "We  find  compactly  ROOM 

and  clearly  stated  j  ust  those 
thousand  and  one  thing  which  are  scattered 
in  journals,  and  which  when  required  are 
so  hard  to  locate/* 


Caloriet 
per  100 


56.41  to  71.93 

276,01 

33.081043,63 
18 


3299 


823.1 

449  54 
269.06 
165 
54  22 

355.99 


per  100. 


24s 
21756 

356.70 
34578 
342.50 
38709 
213.87 
356 
(average) 

35 
88 
20 

33.85 
348.10 

311.75 

3«9  9S 
3367 

338.80 

323 
4905 
29.52 
8.S1 


i 
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DISEASES   OF   THE   STOMACH   AND   INTESTINES 


.4  diet  conjorming  to  true  nutritive  requirements  must  tend  toward 
vegetable  food  ij  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  ^^^^  when 
lighter  ftKids  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others, 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 

CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 
I ,    A / etiis  ari d  i  iOm( . 


Beef  (very  fat)  , . 
Beef  (lean).-. . . . 

Veal  (fat)_. 

Veal  (lean). 

Mutton  (fat) 

Muilon  (lean) 

Pork  (fat) 

Pork  (lean),  ... 
Westphalia  ham. 
Salted  ham. ,  . , ,  . 

Smoked  l>eef 

Smoked  beef  ton^ 
Pulverized  meat. 

Sweetbread   . 

Chicken  (fat) 

Chicken  (lean). . . 

Capon 

Duck  (wild) 

Partridge 

Pigeon 

Hare...... 

Venison, ....... 


Eel 

Pike... 

Carp.. 

Shellfish 

Halibut..    .  .    . 

Salmon. 

Sardellen ....... 

Oysters., 

Fresh  herring. . . 
Salt  herring  , , . 
Caviar, , , 


Pe-  cent, 
Nitrosencnts 
— firm  rid  ^ 


Per  cent. 


Santiders'  Books  for   Nurses 

This  is  the  ideal  pocket  lexicon.  It  coo- 
tains  a  complete  vocabulary,  defining  ali the 
Important  terms  of  modern  medicine*  The 
DORLAND'S  Trained  Ntifse  and  Hmpi- 
POCKET  Review    says:       **\\e 

have  had  many  occasions 
DICTIONARY      ^^  ,^f^,  ^^  this  dictionary. 

and  Iq  every  instance  we  have  found  the 
desired  information." 

m**ihU  Lttihtt,  tl.O&  m*t  Ntta  itth)   Edition 

This  work  aims  to   give   the  essentials  of 

dietetics,  considering  briefly  the  physiology 
of  digestion.  American  Journal  of  Nursingf 
FRIEDENWALD  saysit;*is  exactly  the  book 
J  r>iTLtT>Autc  for  which  nurses  have  long 
DIETETICS  vamly  sought:    A  sim- 

ple manual  of  dietetics, 
which  does  not  turn  into  a  cook-book  at 
the  end  of  the  first  or  second  chapter." 

Chth,  $1,50  ii«i  A^'w  [Id)  Editt»m 

This  work  combines  the  knowledge  of  the 
physician  with  the  special  training  of  the 
nurse,  the  actual  nursing  having  been  writ* 
ten  by  head  nurses,  note- 
worthy being  the  work  of 
Miss  Jennie  Manly.  The 
National  Hospital  Record 
says:  "We  needed  a  goou  book  for  nurses* 
use,  and  this  admirably  fills  the  want."  ''-'' 


McCOMBS* 
DISEASES  OF 
CHILDREN 


Chtfu  t:.09  n*t 


S*w   Ud)    EJtiimm 


1 


156 


DISEASES   OF   THE    STOMACH   AND   INTESTINES 


.4  diet  conjornmig  to  true  nutritive  requirements  must  tend  taward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided* 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat,  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others, 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 

CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 
I.   Mtais  and  (tame. 


Beef  (very  fat)  .  .  . .  . 

Beef  (lean) 

Veal  (fat).. ,, 

Veal  (lean) 

Mutton  (fat) 

Mutton  (lean) 

Pork  (fat)../ 

Pork  (lean) 

Westphalia  ham 

Salted  ham. 

Smtiked  heef 

Smoked  beef  lon^e, 
Pulverizetl  meat. . . . . 

Sweetbread, , 

Chicken  (fat) 

Chicken  (lean), . . , , , 

Capon. 

Duck  (wild) 
Partridge. . 

Pigeon ...,,... 

Hare. 

Venison.. . . , , . 


Eel 

Pike 

Carp.... 

Shellfish , 

Halibut 

Salmon. 

Sardellen ,  < 

Oysters, 

Fresh  herring. 
Sah  herring. . . 
Caviar. 


Pa-  cent. 

NiiriiRc-Aouf 

(proleid). 


Percent. 
F«l. 


Per  cftot. 
caj-bohydrate 
(jajlrofen  fg  ' 


Saunders*    Books    for    Nurses 


Trained  Nurse  and  Hospital  Review  says : 

*'It  is  safe  to  say  that  any  pupil  who  has 

AIKENS*  mastered   even   the    major 

PRIMARY  portion  of  this  work  would 

PRIMARY  ^^   ^^^    ^^  ^^^^    ^^^   p^^_ 

STUDIES  p^j,^^  first-year  pupils  that 

ever  stood  for  exaniitiation/* 

This  new  work,  on  similar  lines  as  ''Pri- 
mary Studies,"  coDtains  lessons  on  all  sub- 
ArvFMQ-  i^^^^    taught    during    the 

Ai!S.fciN^  second   year.     It  is  syste- 

CLINICAL  niatically  arranged  and  il- 

STUDIES  lustrated  in  a  practical  way. 

It  is  an  excellent  book,  and  one  the  second 
year  nurse  will  6nd  invaluable. 

In  this  work  are  discussed  those  training 
school  problems  that  constantly  arise. 
The  Trained  Nurse  says: 
AIKENS'TRAlN-i.^l^gj.^  1^  ^^^^  a  chapter 
ING  SCHOOL  ^^jg^  ^Q^g  ^Qi  contain  val- 
METHODS  liable    suggestions/^        It 

tells  tlie  head  nurse  how  and  what  to  teach, 

Chtk,  $1.59  »'t 

W.  B.  SAUNDERS   COMPANY 
West  Washington  Square       Philadelphia 

London-.  9,  Henrktti  Street,  Covent  Girden 
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in.  Dairy    Products 


Cows' milk. 

Gkcam 

Bnttennilk . 
Whey 


mnyss 
mm 


(cows' 


Percent. 
nitrogenous 
(protcid). 


3.41  to  4.3 

3-6l 

3.0    to  4.0 

.85 
3.65 


Batter 0.5 

Chccfle  (cream) 16.28 

Cheese |  34.99 

Jftens') 12.5 

ate  of  egg >  12.67 

Ydkofegg j  16.24 


Per  cent, 
fat. 


3.0 
26.75 
•93 

2.07 

90 
41.22 

11-37 
12. 1 
0.25 
3175 


103.8 
to  1.3 


Per  cent- 
carbohydrate 
(nitrogen  free). 


3.7    to  4.81 

3.52 

3.0    to  4.0 

3.03 

Lactic  add,  .7 
Alcohol,  1.9 
Carbonic  acid, 
8. 

0.5 
1.90 
540 
0.5 

0.12 


Calories 
per  zoo. 


56.41  to  71.93 

276.01 

33.08  to  43.63 
18 


32.99 


823.1 

449.54 
269.06 
165 
54.22 
355.99 


IV.  Cereals  and  Vegetables 


Per  cent, 
nitrogenous 
(proteid). 


Wheat  bread '    6.0 

Rye  bread 

Sago 

Wheat  flour... 

Rye  flour 

Cakes 

Roll 

Zwieback 


Cauliflower 

Potatoes 

Asparagus 

Carrots 

Rice 

Beans 

Peas 

Spinach 

Oatmeal 

Barley  meal 

Brussels  sprouts. 
Cabbage  (white). 
Pickles 


6.11 

0.5 

H.5 

lO.O 

11.0 
6.82 
9.5  to  13.0 


2.0  to 

1-5 

2.0 

1.04 

5.5 
195 
19.5 

2.49 
12.05 

8.31 

4.83 

1.89 

1.02 


50 


Per  cent, 
fat. 


0.75 
0.43 
traces 

1.25 

2.0 

4.60 

0.77 

i.o  to  3.0 

0.4 
03 

0.21 

>.5 
2.0 
2.0 
.58 
5.26 
0.81 
0.41 
0.20 
0.09 


I 
Per  cent, 
carbohydrate      { 
(nitrogen  free).    , 


Calones 
per  100. 


52.0 

46.0 

86.5 

730 

69.0 

7330 

43.72 

750 

4.0 

20.0 

2.5 

6.74 

76.0 

52.0 

54.0 

4-44 
66.77 
75.19 
6.22 
4.87 
0.95 


245 
217.56 
356.70 
34578 
342.50 
387.09 
213.87 
356 
(average) 

35 
88 
20 

33.85 
348.10 

311.75 

3^995 
3367 

338.80 

323 
49.05 
29.52 
8.8x 


156 


DISEASES  OP  THE  STOMACH  AND  INTESTINES 


A  diet  conforming  to  true  nutritive  requirements  must  tend  toward 
vegetable  food  if  excess  in  proteins  is  to  be  avoided. 

There  is  less  need  for  food  in  hot  weather,  especially  for  fat,  when 
lighter  foods  and  less  calories  are  required. 

We  must  also  remember  that  the  excessive  use  of  salt  strains 
the  kidneys. 

The  following  table,  modified  from  that  of  Koenig  and  others, 
gives  the  chemic  composition  of  different  foods  and  the  heat  units 
which  they  produce. 

CHEMIC  COMPOSITION  OF  COMMON  FOOD  SUBSTANCES 

I.   Meats  and  Game. 


Beef  (very  fat) 

Beef  (lean) 

Veal  (fat) 

Veal  (lean) 

Mutton  (fat) 

Mutton  (lean) 

Pork  (fat) 

Pork  (lean) 

Westphalia  ham 

Salted  ham 

Smoked  beef 

Smoked  beef  tongue. 

Pulverized  meat 

Sweetbread 

Chicken  (fat) 

Chicken  (lean) 

Capon 

Duck  (wild) 

Partridge 

Pigeon 

Hare 

Venison 


Per  c«nt. 

NitroKonous 

(proteid). 


17.19 
20. 7  « 
1K.88 
I9.<S4 
14.80 
17. II 

14  54 
20.25 

2.V97 

22. ,^2 

27.10 

2431 

64.5 

22.0 

18.49 

19.72 

22.65 
25.26 
22.14 
2.V34 
19.77 


Per  cent. 
Fat. 


26.38 
1.50 

7-41 
0.82 

36.39 

5-77 
37-34 

6.81 
36.48 

8.68 

15-35 
31.61 

5-24 

0.4 

9-34 
1.42 

3-15 
3." 
1-43 
1. 00 

1-13 
1.92 


Per  cent, 
carbohydrate 
(nitrogen  free). 


0.07 
0.05 

1.50 

2.28 

1.20 
1.27 
2-49 
2.33 

0.76 
0.19 
1.42 


Calories 
per  100. 


315.81 

9915 

146.61 

86.97 

399.31 
123.81 
406.88 
146.36 
453.69 
173.23 
253.76 
393-64 
322.53 

9392 
167.58 

99.10 
135." 
131.36 
116.85 
100.02 
107.08 
105.44 


II.  Fish. 


Eel 

Pike 

Carp 

Shellfish 

Halibut 

Salmon 

Sardellen 

Oysters 

Fresh  herring 
Salt  herring. . 
Caviar 


Per  cent, 
nitrogenous 
(proteid). 


12.83 

1«.34 
20.61 
17.09 
11.94 
15.01 
22.30 

4-95 
10. 1 1 

18.90 
3i-3^> 


Per  cent, 
fat. 

Per  cent, 
carbohydrate 
(nitrogen  free). 

Calories 
per  100. 

28.37 

053 

312.93 

0.51 

0.63 

83.57 

1.09 

.... 

94.64 

934 

.... 

156.93 

0.25 

0.45 

53.66 

6.42 

2.85 

132.93 

2.21 

0.45 

"3.83 

0.37 

2.62 

•      34.39 

7. II 

.... 

106.15 

16.S9 

1.57 

247.61 

15.61 

2.23 

279.76 
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in.  Dairy    Products 


Cows'  milk 

Cream 

Buttermilk 

Whey 

Kumyss  (cows*     \ 
milk; / 

Butter 

Cheese  (cream) 

Cheese 

Eggs  (hens') 

White  of  egg 

Yolk  of  egg 


Per  cent, 
nitrogenous 
(procdd). 


3.41  to  4.3 

3.61 

3.0    to  4.0 

.85 

3.65 

0.5 
16.28 

34-99 
12.5 
12.67 
16.24 


Per  cent, 
fat. 


30 
26.75 
.93 
•23. 

2.07 

90 
41.22 

"•37 
1 2. 1 
0.25 
3175 


to  3.8 
to  1.3 


Per  cent, 
carbohydrate 
(nitrogen  free). 


3.7    to  4.81 

3.52 

3.0    to  4.0 

303 

Lactic  acid,  .7 
Alcohol,  1.9 
Carbonic  acid, 
8. 

0.5 
1.90 
540 
05 

0.12 


Calories 
per  100. 


56.41  to  71.93 
276.01 
33.08  to  43.63 

18 


32.99 


823.1 

449-54 
269.06 

165 

54-22 

35599 


IV.  Cereals  and  Vegetables 


Wheat  bread. 
Rye  bread. . . 

Sago 

Wheat  flour. , 

Rye  flour 

Cakes 

Roll 

Zwieback 


Cauliflower . 

Potatoes 

Asparagus. . 

Carrots 

Rice 

Beans 

Peas 


Per  cent, 
nitrogenous 
(proteid). 


6.0 

6.11 

0.5 

«.5 

lO.O 
1 1.O 

6.82 

9.5  to  13.0 


2.0  to 

15 

2.0 

1.04 

5-5 
195 
19-5 


50 


Spinach ,     2.49 


Oatmeal . 

Barley  meal 

Brussels  sprouts 
Cabbage  (white). 
Pickles 


12.05 
8.31 
483 
1.89 
1.02 


Per  cent, 
fat. 


Per  cent, 
carbohydrate 
(nitrogen  free). 


Calories 
per  100. 


0.75 

52.0 

245 

0.43 

46.0 

217.56 

traces 

86.5 

356.70 

1-25 

730 

345.78 

2.0 

69.0 

342.50 

4.60 

73- 30 

38709 

0.77 

43-72 

213.87 

i.o  to  3.0 

750 

356 
(average) 

0.4 

4.0 

35 

20.0 

88 

0.3 

2.5 

20 

0.21 

6.74 

33.85 

1-5 

76.0 

348.10 

2.0 

52.0 

311-75 

2.0 

54-0 

319-95 

.58 

4.44 

3367 

5.26 

66.77 

338.80 

0.81 

75-19 

323 

0.41 

6.22 

4905 

0.20 

4.87 

29.52 

0.09 

0-95 

8.81 
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V.  Soups  and  Beverages 


Percent. 

nitrogenous 

pcotdd. 


Per  cent* 
fat 


Per 

mn-nilL 
cnrboh: 


CaloriM 

per  xoo* 


Meat  broth 

Meat  juice  (expressed) . . 


0.4 
6.0 


to    7.0 


Beef-tea 

Leube's  meat  solution  . 


0.5 

9  to  II  albu- 
min and  1.7 
to  6.5  pep- 
ton. 


Malt  extract 8.0    to  lo.o 

Milk  soup  with  wheat 

flour 5.0 

Barley  soup 1.5 

Rice  pap  with  milk |  8.8 

Coffee !  3.12 

Tea I  12.38 

Beer. 


i   0.5 

Porter 0.7 


0.6 
0.5 

0.5 


3.25 
i.o 

3.5 
5.18 

5.25 
6.0 


0.5 


55.0 
15.0 

II.O 

28.6 


0.3 
0.3 


7.10 

31.20 

(average) 

6.6 

r   86.5 

[(average) 


258.30 

112. 
60.96 

182.61 
59.9a 
50.75 
51.0 
6a 


VI.  Fruits,  Nuts,  and  Sugar 


Apples 

Pears 

Plums 

Peaches 

Apricots 

Grapes 

Strawberries. 
Chestnuts. . . , 
Cane-sugar. . 
Beet-sugar. . . 
Honey 


Per  cent, 
free  acid. 


0.«2 
0.20 
1.50 
0.92 
1.16 
0.79 
0-93 


Per  cent. 

nitrogenous 

proteid. 


5.48 
0.35 


Per  cent, 
fat. 


45 
37 


Chiefly 

ragar. 

Per  cent.' 
non-nitrogaious 
1   carbohydrate. 

Caiorici 
per  lOQ. 

1 

7.22 

29.6 

8.24 

33-78 

4.68 

19.18 

7.17 

29.39 

4.69 

19.22 

14.36 

58.87 

6.78 

31.88 

38.34 

192.IX 

9333 

382.65 

99.75 

408.97 

73-22 

305.22 

For  the  determination  of  the  calorie  value  of  each  kind  of  food» 
the  number  of  grams  of  albumin  must  be  multiplied  by  4.1,  the 
grams  of  carbohydrate  by  4.1,  and  the  grams  of  fat  by  9.3,  and  the 
multiples  added  will  give  the  total  calories  as  already  described. 

The  following  diet-lists  of  von  Noorden  ^  demonstrate  the  method 
of  calculating  calorie  values,  and  will  be  found  useful  to  fulfil  their 
indications : 

1  Berl.  Klinik,  1838,  J.  55. 
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I.  A  Chiefly  Milk  Diet  with  Addition  of  Carbohydrates  in  Liquid  Form 


Albumin                   Fat 
(per  cent.).           (per  cent.). 

Carbohydrate 
(per  cent.). 

Calories 
per  zoo. 

Milk,  1 700  cc 

70.2 
10 

7.0 

66.3 

5-5 

69.7 
40 

1295 
164 

244 

Soup  of  tapioca  flour,  30 
gm.and  logm.albumose' 

Soup  of  40  gm.  wheat  flour, 
with  some  of  the  milk, 
10  gm.  sugar,  and  one 
eMT 

Total 1         87.2 

71.8 

139.7 

1703 

II.  A  Chiefly  Milk  Diet  vnih  the  Addition  of  Carbohydrates  and  Fat  in  Mushes 

and  Soups 


Albumin 
(per  cent). 

Fat 
(per  cent). 

Carbohydrates 
(per  cent.). 

Calories 
per  xoo. 

Good  milk,  1 500  cc 

Soup  of  15  gm.  sago,  10  gm. 

butter,    I    egg,    10  gm. 

albumose 

62 
17 

7 

58.5 

13.5 

5.5 

77-5 

63 
90 

1056 
257 
398 

Pap  of  80  gm.  com  flour, 
1  egg,  10  gm.  sugar  (two 

Total 

86 

168 

1711 

III.  Milk  Diet  with   Addition  oj  Solid  Food,   Pastry,   and  J^ roths,   leaving  little 

Residue 


Milk,  1 250  cc 

Meat  broth  with  i  egg,  10 
|m.  of  butter,  50  gm.  of 
fine  toasted  wheat  bread 
(or  softened) 

Cakes     70      gm.,     butter 

^  »5gm 

Soup  of    30    gm.   tapioca 

flour,     1    egg,     10    gm. 

butter 


Total. 


Albumin  Fat 

(per  cent.).  (per  cent). 


51 

10 

5 


73 


49 

14 
12 

14 


89 


Carbohydrates 
(per  cent).      | 


52 


30 
30 


162 


Calories 
per  100. 


878 

294 

337 

282 


1791 


>  Ten  gm.  albumose  is  contained  in  90  cc.  (3  ounces)  of   Denayer's  peptone 
}aration,  in  22  gm.  (3vss)  of  Kemmerich's,  or  in  30  gm.  (1  ounce)  of  Koch's. 


preparation, 
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IV.  Milk  -with  Tender  Meat,  Solid  Food  (Pastry),  Butter,  and  Soups 


Albumin 
(per  cent). 


Fat 
(per  cent). 


Soring  chicken,  loo  gm. . 
Mashed  potatoes,  loogm..: 

Two  eggs I 

Toasted  wheat  bread  loo  j 

gm I 

Butter,  30  gm 

Trout,  100  gm 

Milk,  1350  cc.  and  soups  in 

addition 


Total. 


19.6 

2.0 

14.1 


193 


51 


1 13.0 


2.8 

4.0 

1 1.0 

0.5 

23.0 

2.1 

49 


92.4 


Carbohjrdntes 
(per  cent). 


Calottes 
per  xoo. 


.... 

106.4 

20 

127.4 
160. 1 

55 

258.8 



213.9 
106.4 

52 

878 

127 

1851 

V. 

Abundant  Non-irritating  Diet 

Albumin 
(per  cent). 

Fat 
(per  cent.). 

Carbohydrates 
(per  cent.). 

Calories 
F«r  100. 

Tender  meat,  250  gtii.* 

Cacao.  20  em 

49 

4 
21 

8 

•  7 

4 

51 

7.0 
6.0 

16.0 
1.0 
0.5 
2.3 

44.0 

49 

'75 
55 
36 

40 

40 
20 

52 

266 

105 

235 

349.4 

258.75 

187 

407 

164 

164 
82 

Three  eees' 

100  gm.  Zwieback 

100  gm.  wheat  bread 

so  jrm.  cakes 

^0  firm,  butter* 

40  gm.  tapioca  flour* 

40  gm.  corn   flour  (niai- 
zena) 

ao  gm   sugar*"     

I2S^>  *■"'*•'•  milk* 

878 

Total 

144 

125.8 

326 

3096.15 

Diet  Scales, — A  convenient  diet  scale  has  been  devised  by  Stuart 
Hart,^  of  New  York.  It  is  depicted  in  Fig.  98.  The  scale  has  a  total 
capacity  for  looo  grams,  with  subdivisions  of  20  grams  each.  The 
dial  can  be  rotated  to  any  point  desired,  so  that  the  zero  point  can 
be  brought  to  correspond  to  the  tip  of  the  dial  pointer.  For  example, 
suppose  the  food  prescription  consists  of: 

Meat 100  grams 

Potatoes 80  grams 

String-lwans 140  grams 

Wheat  bread 60  grams 

*  Moat  of  various  kinds,  finely  chopped,  raw  or  broiled  in  butter,  or  roasted, 
cv^hi  or  liot.  given  in  two  meals. 

'  Hgg  in  cixxxi.  one  in  Si>up  and  one  raw  or  soft  boiled. 

*  Hutter  for  starchy  fixxls.  soup.  etc. 

•  Tapiiva  flour  to  thicken  st^up. 

*  Sugar  for  cvxxxi  and  ct>nimeal  pudding. 

•  Milk  for  ctKxxi.  pudding,  and  to  drink. 

•  Jour.  Amer.  Meil.  Assoc.,  Aug.  7,  1909. 
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Fig.  98. — ^A  food  scale  with  an  adjusta- 
ble dial. 


Placse  an  empty  plate  on  the  scale  and  rotate  the  dial  until  the  zero 
point  is  opposite  the  end  of  the  pointer.  Add  meat  until  the  pointer 
indicates  100  grams;  then  rotate  tlae  dial  again  until  zero  is  opposite 
the  pointer;  then  add  potatoes  until  80  grams  is  indicated,  and  soon, 
so  that  each  time  the  zero  point 
on  the  dial  is  brought  opposite 
tlae  pointer. 

Digestibility  of  Food.~We 
may  say  that  an  article  of  diet  is 
easily  digestible  if  it  makes  small 
demand  on  tlie  secretory  and 
motor  functions  of  ttie  stomach, 
if  it  is  readily  absorbed,  and 
causes  no  subjective  disturbance. 
The  scale  of  digestibility  of  foods 
has  been  arranged  according  to 
the  length  of  time  that  tliey  re- 
main in  the  stomach,  the  motor 
and  secretory  functions  in  the 
healthy  stomach  acting  together, 
and  hence  the  length  of  time  the 

material  remains  in  the  organ  indicates  its  digestibility;  good  motor 
power  for  a  definite  food  shows  good  digestion.  In  pathologic  condi- 
tions the  rule  is  not  as  absolute,  for  either  secretory  or  motor  func- 
tions may  be  perverted  alone  or  together,  and  sometimes  in  opposite 
directions.  Gastric  digestion  may  also  be  vicariously  assumed  by  the 
intestines. 

Leul>e*s  experiments  were  conducted  with  digestion  in  diseased 
stomachs,  and  from  these  he  constructed  his  diet  scale  of  foods 
according  to  their  digestibility.  It  especially  forms  the  basis  of  the 
diet  of  ulcer  (Tyube's  method),  and  is  valid  in  many  other  conditions. 

Leube*s  Diet  Scale, — Diet  1, — ^With  much  reduced  digestion, 
the  following  are  most  easily  digested:  bouillon,  meat  solutions,  such 
as  Leube-Rosenthars;  milk;  raw,  soft-boiled,  or  poached  eggs;  zwie- 
back; water,  acidulous  waters  (ApolUnaris,  Seltzer). 

Diet  2. — Less  digestible  are  boiled  calves'  brain,  boiled  thymus, 
boiled  chicken  and  pigeon,  boiled  calves*  feet  (with  some);  gruels, 
milk,  mushes  made  with  tapioca  and  beaten  white  of  egg. 

Diet  3. — ^If  diet  2  is  digested,  then  these  can  Ije  giv^en:  Raw 
beef  (chopped  fine)  or  scraped  meat  with  a  dull  spoon,  and  roast  meat 
scrapings  in  fresh  butter;  raw  ham  (chopped  fine);  a  little  mashed 
potato;  stale  white  bread  and  a  small  amount  of  cofTee  or  tea  with  milk. 

Diet  4. — Roast  chicken;  roast  pigeon;  venison;  partridge;  roast 
beef,  medium  to  raw  (particularly  cold);  veal  (leg);  pickerel;  boiled 
shad;  macaroni;  bouilbn  with  rice.  Trout  are  hard  to  digest. 
Small  quantities  of  wine  one  or  two  hours  before  eating.  Gravies 
are  contraindicated.  Young  and  finely  chopped  spinach  is  best. 
11 
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Asparagus  may  be  tried,  but  Leube  considers  it  risk>\  After  the 
fourth  diet  the  food  is  gradually  increased,  but  very  gradually. 
Vegetables,  salads,  preserves,  and  fruits  should  be  refrained  from 
for  a  long  time.  A  baked  apple  is  one  of  the  first  of  these  that  can 
be  taken. 

Penzoldt  has  formulated  a  scale  of  digestibility  for  the  normal 
stomach. 

Variotis  Food-stuffs. — It  is  important  to  remember  that  we  cao 
replace  the  albumin  in  food  by  carbohydrates,  and  at  times  by  the 
fats,  though  the  latter  are  not  always  %vell  tolerated.  In  many  cases 
the  food  should  be  concentrated,  nourishing,  and  finely  divided,  so 
as  not  to  irritate  the  organ. 

Milk  is  excellent  in  some  cases,  but  in  ulcer,  too  large  quantities, 
at  least  3  liters  (1770  calories),  would  have  to  be  given,  which  tend 
to  overdistend  the  organ. 

Moreover,  raw  milk  remains  in  the  stomach  longer  than  some 
other  forms  of  nutriment,  and  when  given  alone,  may  coagulate,  and 
with  some  disagrees^  In  some  experiments  at  the  Manliattan  State 
Hospital/  in  cases  of  dilatation  of  the  stomach,  it  was  conclusively 
shown  that  this  organ  emptied  itself  with  greater  rapidity  in  pro- 
portion to  dilution  of  the  milk  with  water.  It  is,  tlierefore.  prefer- 
able to  give  smaller  quantities  of  milk  and  not  to  administer 
it  alone,  but  diluted  with  barley-water,  for  example,  or  some  other 
amylaceous  material,  such  as  rice-water  or  decoctions  of  tapioca, 
maizena.  etc.  One  can  add  material  such  as  raw  eggs  to  increase 
the  calorie  value,  a  large  amount  of  nutrient  in  small  bulk,  as  de- 
scribed under  the  treatment  of  gastric  ulcer.  Gartner *s  fat  milk, 
from  which  some  of  the  casein  has  been  removed,  is  of  ser\4ce. 
Buttermilk  has  small  nutritiv^e  value.  Kefir,  koumiss.  bacillac» 
lactone,  buttermilk,  and  matzoon  are  often  useful. 

Meat  broth  and  bouillon  have  little  nutritive  value,  while  beef* tea 
and  expressed  beef- juice  are  of  some  ser\'ice.  It  has  been  demon- 
strated, however,  that  bouillon  or  meat  soup  taken  early  in  the  meal 
soon  reaches  the  pylorus  and  act  as  secretagogues,  producing  gastrin, 
inciting  a  flow  of  gastric  juice.  They  aid  thus  in  awakening  dormant 
secretory  glands.- 

Beef-juice  is  best  made  from  the  rump  of  beef,  cut  in  dice,  cooked 
for  five  to  ten  minutes,  and  then  the  beef -juice  expressed  and  pepper 
and  salt  added.  Valentine's  beef- juice  and  Armour's  extract  of  beef 
can  be  recommended  and  are  cheap. 

Gelatinous  articles  of  food,  such  as  gelatin  in  solution,  jellies, 
calves'  feet,  etc.,  are  easily  digested,  as  are  soups  containing  chicken 
or  calves'  brain  finely  macerated  and  forced  through  a  sieve.  Gelatin 
does  not  produce  indican,  wiiich  is  of  great  advantage. 


1  Medical  Rdcord,  June  20,  190^. 

^  The  relation  of  tlie  P'ood-stuffs  to  Alimentary  Functions 
Jour.  Med.  Sci.,  Oct.,  1909* 
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Shellfish,  pike,  halibut,  and  carp  contain  the  least  fat  and  are 
digestible. 

Carbohydrates  should  be  well  masticated  and  carefully  insalivated. 
If  they  contain  much  cellulose,  they  are  not  so  readily  digested  and 
should  be  grotmd  thoroughly.  If  diere  is  stagnation  and  so  danger 
of  fermentation,  care  in  their  use  should  be  exercised. 

Ordinary  bread  (rye  or  domestic)  is  not  so  good.  Zweiback, 
toast,  maizena,  tapioca,  oatmeal,  and  Lofflund's  Kindermehl  are 
best. 

Aleuronat  flour  (Ebstein)  contains  80  per  cent,  albumin.  Legu- 
minose  (Hartenstein's),  Liebig's  maltoleguminose,  and  Knorr's 
preparations  are  excellent.  American  veal  has  been  found  by  ex- 
perience to  be  not  very  digestible. 

Fat  in  the  form  of  butter  (50  to  100  gm.)  usually  agrees.  Fats 
inhibit  gastric  secretion,  and  this  fact  may  be  taken  advantage  of  in 
the  treatment  of  hypersecretion,  and  hyperchlorhydria. 

Coffee  and  tea  may  be  given  in  moderate  amounts  in  many  cases, 
but  considerably  diluted. 

Alcohol, — Wines  are  recommended  by  many  as  a  mild  stimulant 
to  the  stomach  in  certain  cases,  but  from  personal  experience  I  advise 
against  their  use.  There  are  other  remedies  which  give  better  results. 
The  writer  does  not  advocate  the  use  of  liquor  in  gastro-intestinal 
diseases.  When  stimulants  are  necessary,  accurate  dosage  with 
cardiac  stimulants  he  believes  preferable. 

General  Rules. — The  teeth  should  be  kept  in  good  condition; 
thorough  mastication  and  insalivation  are  important,  and  a  brief 
period  of  rest  after  meals  should  be  advised  both  in  health  and 
disease.     Regularity  of  meals  should  be  enjoined. 

Method  of  Feeding  to  Sparc  the  Stomach. — In  some  cases  it  is 
necessary  to  administer  nutriment  in  soluble  or  easily  digested  form. 
Appended  is  a  short  list: 

Hemmerich's  peptone,  somatose,  sanatogen,  tropon,  panopeptone, 
Koch's  peptone.  Brand's  meat  preparations,  Valentine's  meat  juice, 
Liebig's  soup,  and  Gartner's  fat  milk. 

Letibe- Rosenthal  Meat  Solution. — Chop  i  kilo  of  beef  into  fine 
pieces,  mixing  it  with  water  (i  liter),  and  add  20  gm.  of  pure  hydro- 
chloric acid  and  boil  mixture  ten  to  fifteen  hours  in  a  Papin  pot. 
The  mass  obtained  is  crushed,  boiled  fifteen  hours  longer,  neutralized 
with  pure  sodium  carbonate,  and  evaporated  to  a  mushy  consistence. 
It  is  digestible,  but  contains  relatively  small  quantities  of  peptone. 

Debove's  Meat  Powder. — Roast  finely  chopped  lean  beef  on  tin 
plates  until  it  is  entirely  desiccated.     Powder  in  a  mortar. 

Haggard. — Cut  lean  meat  into  narrow  strips,  place  for  a  few 
minutes  in  hot  fat  or  lard  until  surface  is  browned,  then  place  on  a 
sieve  for  a  short  time.  Fat  is  allowed  to  drip  off,  and  meat  is  dried 
twenty-four  hours  in  a  baking  oven  at  a  moderate  temperature. 
It  can  be  ground  to  powder  in  a  coffee-mill. 
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Dtiodenal  Alimeetatioii. — ^Einhorn  '  makes  use  of  his  duodenal 
pump  for  forced  feeding.  This  mstniment  he  employs  for  aspirating 
the  duodenal  contents,  and  for  feeding  simply  reverses  the  process. 
The  patient  swallows  a  small  perforated  hollow  bulb  to  which  a  thin 
tube  is  attached.  After  the  bulb  enters  the  duodenom,  the  instru- 
ment is  left  in  situ  for  eight  to  twelve  days,  liquid  nourishment 
being  forced  in  every  two  liours  from  7  A.  M,  to  9  P.  M. 

Analysis  of  results  of  three  cases  shows  that  case  i  left  hospital 
with  gain  of  k  pound,  but  not  free  of  complaint.  Case  2  received 
medication  by  mouth  during  duodenal  alimentation,  and  later  mouth 
and  duodenal  feeding  were  both  employed,  and  tin  ally  mouth -feed* 
ing  combined  with  lavage.  The  case  was  ultimately  cured  of  gas* 
troptosis.  Case  3,  one  of  subacidity  and  ner\^ous  vomitings  lost 
one  pound  during  duodenal  alimentation,  but  vomited  less,  and  on 
resumption  of  mouth- feeding  the  vomiting  became  more  severe.  No 
judgment  can  be  formed  from  a  neurotic  case.  In  cases  of  ectasy  with 
pyloric  stenosis  or  spasm»  tlie  instroment  often  will  not  enter  the 
duodenum;  considerable  pharyngeal  irritation  and  discomfort  are 
produced;  it  is  difficult  to  force  the  liquid  nourishment  through  the 
fuie  tulx*;  there  is  no  improvement  in  nutrition  (gain  in  weight),  and 
a  foreign  body  the  writer  believes  harmful  in  pyloric  ulceration. 
IntelHgeiit  employment  of  nutritive  eneraata,  combined  with  lavage, 
forced  stomach- feeding  (gavage),  and  posture  on  the  right  side  after 
each  feeding  are  indicated  in  cases  of  stenotic  ectasy:  the  Lenharti 
treatment  in  patients  with  gastric  ulcer  will  improve  the  patient's 
condition  and  increase  the  weight.  The  writer  condemns  absolutely 
the  method  of  duodenal  alimentation,  for  the  reasons  given. 

Rectal  Alimentation. — iieneral  Rules. — The  bowels  should  be 
emptied  by  enema;  injection  of  the  nutritive  enema  should  be  given 
with  the  patient  on  the  left  side,  througli  a  colon -tul^e  several  hours 
later;  the  temperature  should  Ix^  about  100°  F,  (warm).  A  folded 
towel  should  be  pressed  against  the  anus,  and  the  buttocks  pressed 
together  for  at  least  fifteen  minutes  after  the  injection. 

Milk  shoidd  always  be  peptonized,  and  alcohol,  if  injected,  should 
not  be  stronger  than  i  :  6  in  the  fluid  enema.  The  addition  of  a 
small  amount  of  salt  aids  absorption.  Dextrose  is  readily  absorbed. 
Occasionally  it  may  be  necessary  to  add  a  few  drops  of  tincture  of 
opium  if  there  is  much  irritation.  Raw  egg^  are  readily  absorbed. 
Sanatogen,  f;>eptone,  and  somatose  are  excellent  additions.  No  more 
than  8  ounces  (250  c.c.)  should  l)e  given  at  an  injection.  It  can 
be  administered  four  or  five  times  a  day.  If  the  bowel  is  irritable; 
smaller  quantities  should  lie  employed.  The  patient  should  remain 
quiet  for  one -half  hour  after  the  injection. 

Ewald  suggests  3  to  5  raw  eggs,  mixed  with  150  c.c.  of  water  and 
30  gm.  of  grape-sugar,  and  a  small  amount  of  common  salt. 

Boas  uses  250  gm.  milk;  yolks  of  2  eggs;  salt,  tablespoon  of  red 
wine;  tablespoon  of  Kraftmehl. 

*  Med.  Record,  July  16,  1910. 
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I  have  found  the  following  useful:  milk  (peptonized),  125  c.c; 
sanatogen,  3  drams  (12) ;  2  raw  eggs  beaten  up;  water  q.  s.  ad  250  c.c. 
(8  oz.),  and  a  Uttle  salt.  Modifications  will  readily  suggest  them- 
selves. 

Anemaiose  (Fairchild). — ^This  preparation,  dispensed  in  one-ounce 
vials,  consists  of  60  per  cent,  by  weight  of  pure  nutritive  soUds.  Its 
approximate  composition  comprises  nitrogenous  substances  (beef  and 
wheat),  12  per  cent.,  wheat  carbohydrates,  46  per  cent.,  ash  (phos- 
phates, etc.),  2  per  cent.  It  is  bottled  in  sterile  vials.  Anematose 
is  especially  prepared  for  use  as  a  nutritive  enema,  about  2  ounces  of 
water  being  added  before  injection.  Raw  eggs  and  sanatogen  may 
be  added.  The  preparation  is  soluble  and  readily  absorbed,  and  the 
author  believes  it  a  valuable  adjunct  when  prolonged  rectal  alimen- 
tation is  required.     It  is  convenient  for  general  use. 

Boas  ^  suggests  the  use  of  nutrient  suppositories  made  of  crystal- 
lized egg-white  with  a  pinch  of  salt,  dextrin,  fat,  and  cocoa-butter. 
Each  suppository  contains  20  per  cent,  water,  2  per  cent,  salts,  20 
per  cent,  fats,  33  per  cent,  carbohydrate,  and  23  per  cent,  of  protein, 
and  has  a  value  of  46.2  calories.  He  administers  them  four  times  a 
day.  The  nourishment  seems  insufficient  to  the  writer,  but  the 
method  may  be  tried  if  nutrient  enem'ata  cannot  be  retained. 

Leube's  Meat  Pmicreas  is  Often  Valtcable. — To  150  to  300  gm.  of 
scraped  and  finely-chopped  beef  add  50  to  100  gm.  of  pancreas  from 
cow  or  hog,  free  from  fat,  and  finely  chopped. 

The  two  substances  are  placed  in  a  diSh,  and  150  c.c.  of  lukewarm 
water  are  added,  and  the  mixture  stirred  until  it  forms  a  thick,  mushy 
mass. 

If  fat  is  also  to  be  digested,  add  25  to  50  gm.  of  fat.  Inject 
with  a  pressure  syringe. 

Enemata  of  normal  saline  solution — i  dram  (4.0)  salt  to  i  pint 
(500  c.c.)  of  water — are  of  value  for  thirst,  or  administered  at  a  tem- 
perature of  1 10°  to  1 20°  F.  as  a  stimulant.  If  this  quantity  is  not  re- 
tained, a  smaller  amount  should  be  employed.  Proctoclysis  is  useful. 
Hypodermoclysis  with  half  to  one  pint  of  normal  salt  solution  is  of 
value  to  supply  fluid  to  the  body.  Sterile  almond  oil,  i  dram  (4  c.c.) 
might  be  given  three  times  daily  subcutaneously  in  extreme  emacia- 
tion for  a  brief  period. 

Leube  recommends  as  much  as  50  to  100  gm.  of  bland  sterile  olive 
oil  at  a  time,  injected  subcutaneously.  As  a  rule  the  writer  does 
not  employ  fats  by  this  method.  The  subcutaneous  use  of  pep- 
tones and  albumoses  is  harmful,  and  the  similar  use  of  sugar  is  not 
advised. 

Inunctions  with  preparations  of  oil  or  lanolin  may  at  times  be 
of  service. 

Gavage,  or  forced  feeding  through  the  stomach-tube,  is  referred  to 
under  Lavage  through  the  nasal  route. 

*  Berlin,  klin.  Wochenschr.,  April  4,  1910. 
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DIET  IN  DISEASE 

General  principles  will  be  enumerated. 

In  aaite  diseases  of  the  stamach,  as  in  acute  gastritis^  the  indication 
is  to  spare  the  organ  as  much  as  possible.  In  some  cases  no  food  is 
administered  by  mouth  for  several  days  and  rectal  feeding  is  em- 
ployed. If  food  is  administered,  it  should  l>e  given  in  small  quan- 
tities at  first  and  in  liquid  form — weak  broths,  bouillon,  barley- 
water,  a  small  quantity  of  water.  They  should  be  neither  exces- 
sively hot  nor  cold.  Peptonized  milk,  milk  and  lime-water,  white 
of  raw  egg  beaten  up;  later,  toasted  bread,  soft-boiled  eggs,  etc,  and 
a  gradual  return  to  full  diet. 

Ulcer  of  the  Stomach*=~In  this  condition  both  mechanic  and 
cbemic  irritation  of  the  stomach  should  be  avoided.     Albumin  solu- 
tions and  finely  divided  protein  material  are  indicated,  sucli  as  milk, 
beef -juice,  somatose,  tropon,  or,  especially  ^  sanatogen  in  solution. 

Einhom  allows  barley-,  oatmeal-,  or  rice- water  in  the  early  treat- 
ment. Raw  eggs  beaten  up  aid  in  binding  the  free  acid.  Dextrose 
and  butter  aid  nutrition  and  lessen  acidity.  Starch  in  any  great  quan- 
tity is  not  well  borne  on  account  of  the  acidity. 

Leu  be  avoids  all  stomach  feeding  for  several  days  after  the 
hemorrhage,  employing  nutritive  enema;  while  Lenhartz  feeds 
immediately,  binds  the  free  acid,  and  endeavors  to  rapidly  improve 
nutrition,    (iclaiin  solutions  are  of  value  in  these  cases. 

Chronic  Diseases  of  the  Stonmch. — In  the  clu-onic  diseases  it 
is  extremely  impcjrtant  to  see  that  sufficient  quantity  is  taken  and 
to  improve  the  nutrition  of  the  patient,  as  frequently  subnutrition 
is  present. 

Cardnmfia, — In  malignant  disease  of  the  stomach  or  its  orifices 
little  can  be  accomplished  by  diet  alone.  The  patient  should  receive 
frequent  meals  in  small  quantities,  hquid  or  pultaceous  in  form. 
This  is  advisable,  even  if  the  cancer  is  so  situated  as  not  to  interfere 
much  with  the  motor  function.  I  have  seen  cases  improve  tem- 
porarily in  nutrition.     Radical  or  palliative  operation  is  indicated. 

Benign  Stricture. — Stricture  of  the  cardia  can  at  times  be  dilated 
with  bougies,  operation  may  be  required;  with  pyloric  stricture  per- 
fect recovery  often  follows  operation.  With  Ix-nign  pyloric  stenosis, 
hyperacidity,  at  limes  with  hypersecretion,  and  ectasia  are  present. 
The  indications  in  these  cases  are  to  administer  hquid  or  mushy  foods, 
chiefly  of  albuminous  type.  There  are  relative  motor  insufficiency  and 
increased  secretion.  Starchy  food  in  quantity  is  not,  therefore,  well 
borne. 

The  gastric  secretion,  motility,  and  sensibilitv  of  the  stomach 
must  be  studied  in  every  case. 

When  there  are  disturbances  of  tlie  motor  fufunun,  jood  should  i 
given  so  prepared  that  it  will  be  fuost  easily  evacuated  from  tlie  siomQck^\ 
as  in  liquid  or  pultaceous  form. 
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Among  the  disturbances  of  gastric  secretion  we  have  hyper- 
acidity and  hypersecretion,  an  increase  in  the  secretory  function; 
and  subacidity  and  anacidity,  an  impairment  of  secretion.  Motor 
disturbances  may  complicate  any  of  these  conditions,  and  sensory 
disturbances  are  most  frequent  in  the  first  class. 

In  the  hyperacid  forms,  a  diet  should  be  selected  which  stimulates 
hydrochloric  acid  secretion  as  little  as  possible  and  at  the  same  time 
combines  with  it.  Abundant  albuminous  diet  should  be  adminis- 
tered, with  hyperacidity,  in  coarse  form  if  the  motor  function  is 
intact,  otherwise  in  hquid  or  mushy  form.  With  hypersecretion, 
smaller  and  more  frequent  meals  are  indicated,  and  fluids  should  be 
limited.  Carbohydrates  in  any  quantity  are  not  well  borne,  though 
their  digestion  is  better  with  hyperacidity  than  with  hypersecretion. 
Solutions  of  dextrose  are  readily  absorbed  and  lessen  the  secretion  of 
hydrochloric  acid.     The  diet  of  ulcer  has  been  previously  referred  to. 

Fats  are  quite  well  borne,  and  in  the  form  of  olive  oil  lessen  the 
hydrochloric  acid  secretion. 

In  cases  of  subacidity  as  in  chronic  gastritis,  meat  must  be 
diminished  and  carbohydrate  material  increased.  Nutrition  must 
be  improved.  Koumiss,  matzoon,  milk,  and  raw  eggs  must  be 
taken  with  crackers  and  butter  between  meals. 

As  an  example  of  anacidity  we  have  achylia  gastrica.  This 
may  be  a  temporary  functional  disturbance  or  a  permanent  condition 
with  organic  changes.  Chemic  action  has  ceased  and  vegetable 
food  (in  which  starch  granules  possess  an  albuminous  coat)  as  well 
as  animal  food  pass  from  the  stomach  unchanged  and  irritate  the 
intestines.  A  rich  carbohydrate  diet  is  indicated,  but  it  must  be 
well  pulverized. 

With  ectasia  and  gastroptosis  small  and  frequent  meals  are 
indicated,  the  character  depending  on  the  gastric  secretion.  With 
severer  forms  of  motor  insufficiency  liquids  and  mushes  are  required. 

In  nervous  dyspepsia  one  must  gradually  increase  the  quantity 
of  food.  The  administration  of  frequent  small  meals,  koumiss, 
matzoon,  etc.,  between  the  chief  meals  is  of  value.  The  rest  cure 
is  often  serviceable. 

One  must  individualize  in  every  patient,  and  with  the  aid  of  the 
general  principles  described  it  will  be  possible  to  formulate  a  diet 
to  suit  the  case. 

Mettiods  of  Feeding  Before  and  After  Gastro-enterostomy. — 
This  subject  is  of  such  importance  that  the  author  feels  that  he  should 
offer  some  brief  suggestions. 

For  a  period  of  twenty-four  to  forty-eight  hours  before  gastro- 
enterostomy the  patient  should  be  placed  on  a  sterile  liquid  diet — 
bniths^  botdlkm,  milk,  and  water,  all  thoroughly  sterile.     The  nares 

•    •    nmx  should  be  sprayed  with  hydrogen  peroxid,  20  per  cent. 

***are  and  after  each  feeding.     Acetozone,  5  grains  daily, 

Hr  the  sterile  drinking-water  in  divided  doses.     The 
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writer  further  advocates  in  addition  to  the  usual  examination  of  the 
urine,  that  a  special  examination  *  be  made  for  acetone  and  diacetic 
acid,  and  if  such  be  present,  oatmeal  gruel  (strained)  be  given  for  sev- 
eral days  previous  to  opera tion,  and  about  2  drams  (8.0)  soda  bicarbo- 
nate be  administered  daily.  Subsequent  to  operation,  3  drams  (12.0) 
soda  bicarbonate  should  be  g;iven  daily  in  the  nutritive  enemata, 
thereby  lessening  the  chance  of  vomiting  due  to  acidosis.  If  chloro- 
form is  to  be  administered,  preliminary  alkaline  treatment  is  useful 
even  if  no  acetone  be  present  before  operation.  Lavage  should  be 
performed  about  an  hour  before  operation  with  acetozone  solution 
I  :  1000,  the  stomach  l:)eing  thoroughly  washed  and  the  contents  well 
aspirated,  s*>  as  to  have  an  empty  organ.  If  this  procedure  is  not 
carried  out,  particularly  if  there  is  pyloric  stenosis,  there  may  be  con- 
siderable fluid  in  the  stomach,  even  though  the  patient  has  not  been  fed 
for  twelve  to  eighteen  hours  previous  to  operation. 

Postoperative  Feedinf^ — The  lips  should  be  moistened  with 
wet  cloths  after  operation  and  proctoclysis  or  small  enemata  (jounces 
normal  saline  solution)  be  given  for  thirst.  Four  to  six  hours  after 
operation  nutritive  enemata  should  be  begun,  and  these  may  be  given 
four  or  five  in  numl>er  during  the  twenty-four  hours  and  so  continued 
for  a  week  after  operation.  Twelve  hours  after  operation  i  -dram  (4.0) 
doses  of  hot  water  may  be  given  by  mouth  at  flrst  at  hour  intervals 
and  then  increased  gradually  in  quantity.  At  the  end  of  twenty -four 
to  forty -eight  hours  i-dram  (4,0)  doses  of  strained  barley  water  gruel 
or  strained  rice  gruel  may  be  given  every  hour,  gradually  increasing  to 
larger  quantities  at  greater  intervals.  On  the  third  or  fourth  day) 
peptonized  milk  in  small  quantities,  well  diluted  with  lime-%vater,  and 
on  the  fiftli  to  seventh  days  two  to  four  raw  eggs  well  beaten  should 
be  added..  Thereafter  soft  diet  until  the  end  of  two  weeks.  Strained 
gniels  the  wTiter  believes  preferable  at  first  to  milk.  The  patients 
upon  whom  this  operation  is  performed  are  usually  in  poor  physical 
condition  and  proper  methods  of  early  feeding  are  indicated. 

*  In  view  of  the  frequency  of  colon  bacillus  infection,  the  writer  advocates 
examination  of  the  urine  for  gtztm  negative  bacilli  both  before  and  after  opera- 
tion. If  they  are  in  evidence,  cultures  should  be  taken  and  treatment  at  once  be 
begun.  Sec  chapter  on  "  Infections  by  the  Colon  Bacillus."  If  indicanuria  is 
marked,  urotropin  and  lactic  acid  bacilli  tablets  should  also  be  given  preparatory 
to  operation. 


CHAPTER  VIII 
LOCAL  TREATMENT  OF  THE  STOMACH 

LAVAGE 

Since  the  year  1867,  when  Kussraaul  employed  lavage  in  a 
scientific  manner  with  his  stomach-pump  in  the  treatment  of  diseases 
of  the  stomach,  there  has  been  a  gradual  improvement  in  the  type 
of  instrument.  The  hard  tube  and  the  use  of  the  stylet  for  intro- 
duction have  passed  into  disuse,  and  the  modern  method  is  based 
upon  the  principle  of  siphonage  with  the  soft-rubber  tube. 

Funnel  Method. — ^The  one  that  is  in  most  common  use  for 
washing  the  stomach  is  by  means  of  the  funnel.  The  latter  may  be 
of  hard  rubber,  glass,  or  a  flexible  rubber  funnel,  attached  to  a  piece 


Fig.  99. — Funnel  and  tube  for  lavage. 

of  soft-rubber  tubing  about  a  yard  long,  the  latter  being  joined  to  the 
upper  end  of  the  stomach-tube  by  a  small  connecting  glass  or  hard- 
rubber  tube  (Fig.  99). 

The  glass  funnel  is  more  readily  broken  and  the  soft-rubber 
fimnel  not  as  easily  managed  by  a  novice,  so  that  for  general  use  the 
hard-rubber  funnel  is  preferable.  One  of  medium  size,  holding 
about  250  c.c,  is  most  convenient.  The  glass  connecting  tube,  in 
one  case  to  my  knowledge,  came  near  being  the  source  of  considerable 
danger  to  the  patient.  During  the  lavage  he  suddenly  grasped  the 
glass  tube  and  managed  to  splinter  off  a  portion  of  it,  fortunately 
at  the  same  time  partially  pulling  out  the  stomach -tube.  The 
accident  was  immediately  noted  and  the  tube  entirely  withdrawn. 
Fragments  of  glass  were  found  in  the  tube. 
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There  is  always  the  possibility  of  a  similar  accident  to  the  glass 
funnel,  and  the  use  of  a  rubber  instrument  and  metal  or  rubber 
attachment  would  seem  to  be  preferable. 

Dangers, — There  is  one  possible  danger,  namely,  the  stomach- 
tube  may  separate  from  the  attachment  to  the  funnel  tube  and  slip 
down  into  the  stomach.  Leube '  reports  such  a  case.  On  the  ninth 
day  after  swallowing  the  tube — after  an  attack  of  coughing — the 
tube  passed  up  into  the  esophagus  and  pharynx  and  was  withdrawn 
therefrom.  The  connection  between  the  stomach-tube  and  funnel- 
tube  had  become  loosened  and  the  water  from  the  latter  forced  the 
tube  into  the  mouth. 

Moreover,  ever>'  stomach-tube  should  be  tested  before  using  to  be 
sure  that  it  is  not  cracked  or  weakened  by  some  defect. 

Friedenwald  -  reports  such  an  accident  resulting  from  the  use 
a  defective  tul^e,  with  the  result  that  two  fragments  were  subse- 
quently removed  by  gastrotomy. 

At  the  Manhattan  vState  Hospital,  Ward's  Island,  among  our 
nerv'ous  and  insane  patients,  a  long,  continuous,  single-piece  stomach- 
tube  (3i  to  4J  feet  in  length),  with  a  rubber  funnel  at  the  end,  is 
employed.  This  obviates  all  possible  danger  of  swallowing  the  tube, 
which  would  be  the  most  likely  accident  with  this  class  of  patients. 

For  ambulance  work  such  a  tube  is  decidedly  to  be  recommended. 

Under  ordinar>'  conditions,  with  the  two-piece  tube,  the  patient 
or  an  assistant  can  hold  the  stomach-tube  tightly  at  the  point  of 
junction  with  the  connecting-joint,  or  the  operator  can  hold  it  firmly 
at  the  lips  of  the  patient  when  he  elevates  the  fimnel. 
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Fig.  100. — Best  lube  for  lavage. 

Selection  of  the  Stomach-tube. — The  selection  of  the  stomach-tube 
may  seem  to  be  an  unimportant  matter,  but  from  a  varied  experience 
there  is  undoubtedly  a  decided  advantage  in  the  choice  of  an  instru- 
ment. 

The  tube  should  Ix?  of  value  both  for  aspiration  of  the  stomach- 
contents  and  for  lavage.  vSome  prefer  the  tube  closed  at  the  end  and 
with  two  lateral  openings,  claiming  that  there  is  less  danger  of 
traumatism  from  the  smooth  rounded  end  and  less  chance  of  aspir- 
ating the  mucous  membrane  into  the  openings  of  the  tube. 

In  actual  practice,  one  has  to  exercise  more  pressure  with  this 
type  of  tube  in  order  to  force  it  to  take  the  curvature  of  the  stomach 
and  lie  parallel  with  the  same,  if  thorough  aspiration  or  lavage  is 
to  be  performed.     This  tube  is,  moreover,  not  so  readily  cleansed. 

The  tube  open  at  the  end  and  with  a  large  lateral  opening  is  prefer- 

^  Dcutsch.  Arch.  f.  kliii.  Med.,  vol.  xxxiii,  p.  6. 
'American  Medicine,  August  2,  1902. 
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able;  a  tube  with  two  lateral  openings  is  the  best,  though  not  abso- 
lutely essential  (Fig.  100). 

It  is  much  easier  to  thoroughly  aspirate  the  stomach  or  perform 
lavage  with  tubes  of  this  description.  The  pressure  is  so  minim- 
ized by  these  large  openings  that  in  my  own  experience  I  have  never 
seen  damage  result  to  the  mucous  membrane. 

For  practical  purposes  a  tube  of  from  28  to  30  (French)  is  thor- 
oughly efficient.  I  have  seen  physicians  in  their  general  practice 
employ  tubes  of  very  large  caliber,  irrespective  of  the  size  or  age 
of  the  patient.  This  is  about  as  sensible  as  using  a  large  sound  in 
every  case,  irrespective  of  caliber  or  conditions  of  the  tu-ethra. 

The  tube  of  medium  caliber  that  I  have  indicated  will  pass 
comfortably  through  any  average  or  even  small  adult  esophagus, 
unless  stricture  be  present.  The  best  tubes  are  marked  at  about 
18  inches  from  the  distal  end  (it  is  16  inches  from  the  teeth  to  the 
stomach),  and  by  this  means  we  know  when  the  instrument  has  * 
reached  that  organ.  The  tube  should  be  inserted  a  little  further 
until  checked  by  the  lower  border  of  the  stomach,  and  then  with- 
drawn slightly  until  no  resistance  is  felt  by  the  operator.  With 
ectasia  or  gastroptosis  it  may  be  necessary  to  pass  it  a  considerable 
distance. 

If  the  tube  is  not  marked  it  is  easy  to  estimate  the  correct  dis- 
tance and  make  a  scratch-mark  on  the  tube  with  a  pencil,  or  insert  it 
until  checked  by  the  lower  border  of  stomach,  as  just  described. 

A  pitcher,  pail,  or  large  basin,  towels,  and  rubber  sheets  are 
required.  Special  irrigating  stands  can  be  secured,  but  are  un- 
necessary and  expensive  for  the  young  physician. 

The  correct  method  of  lavage  in  office  practice,  without  an  assist- 
ant, is  first  described.     False  teeth  should  be  remaced. 

The  patient  should  sit  upright  in  a  straight  back  chair,  with  a 
rubber  sheet  or  towels  about  the  neck  and  protecting  the  front  of 
the  body.  His  confidence  should  be  gained.  He  should  be  told 
that  the  procedure  is  slightly  disagreeable,  but  absolutely  safe.  He 
should  be  admonished  that  he  is  to  breathe  deeply  and  steadily  all 
the  time,  as  this  will  prevent  the  gagging  and  sensation  of  choking; 
and  he  should  be  directed,  while  the  lavage  is  actually  in  process, 
to  follow  out  this  method, 

The  stomach-tube  should  be  lubricated  by  dipping  it  in  warm 
water.  Vaselin,  cold  cream,  or  olive  oil  may  be  used,  but  they  are 
disagreeable  and  unnecessary.  The  irrigating  fluid  should  be 
pleasantly  warm  to  the  hand.  This  is  sufficient  index  to  the  tem- 
perature, though  for  absolute  accuracy  a  thermometer  may  be 
employed;  and  about  100**  to  10 1**  F.  is  correct. 

Plain  water  or,  preferably,  normal  saline  solution,  i  dram  (4.0)  of 
salt  to  I  pint  (500  c.c.)  of  water,  is  employed  in  the  average  case  for 
the  purpose  of  cleansing  the  stomach.  Special  solutions  will  be  ap- 
propriately indicated  in  their  places. 
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The  patient  should  bend  the  head  shghtly  forward  and  open  the 
mouth,  but  not  protrude  the  tongue. 

In  rare  cases  a  2  per  cent,  coca  hi  or  5  per  cent,  eucain  spray  may 
be  required  if  the  pharynx  is  irritable.  Freezing  the  stomach-tube 
is  also  serviceable.  This  consists  in  placing  the  tube  for  a  brief 
period  in  ice  or  ice-cold  water,  so  that  it  is  extremely  cold  when  it 
enters  the  pharynx,  having  an  anesthetic  effect. 
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Fig.  1 01, -^Correct  method  of  passing  the  stomach -tube. 

The  physician  should  never  insert  his  finger  into  the  mouth 
depress  the  tongue  or  act  as  a  guide  to  the  tube,  as  it  renders  the 
operation  more  difficult,  and  will  only  cause  gagging  or  vomiting. 

Most  of  our  text'books  advise  that  the  operator  stand  in  front  of 
the  patient  and  pass  the  tul>e  along  the  base  of  the  tongue. 

The  most  practical  method  is  the  one  shown  in  Fig.  loi. 

The  physician  stands  on  tlie  right  side  and  a  little  back  of  the 
patient  and  passes  the  left  arm  about  the  neck,  the  fingers  sup- 
porting the  tube  at  the  lips,  the  little  finger  resting  on  the  chin. 

This  method  prevents  the  patient  from  throw ng  his  head  back 
and  struggling,  and  gives  the  operator  perfect  control. 
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The  stomach-tube  should  be  passed  into  the  mouth  with  the 
right  hand,  it  being  held  about  2  inches  from  the  lips,  and  being 
supported  by  the  left  hand  against  the  roof  of  the  mouth.  It  should 
then  be  rapidly  forced  in  with  the  right  hand,  the  index-finger  and 
thumb  of  the  left  hand  continuously  aiding  its  introduction. 

The  tube  follows  the  arch  of  the  mouth,  and  glides  down  the 
posterior  wall  of  the  pharynx  (Fig.  102).  Interference  front  tlte  tongue 
is  thus  avoided. 

When  its  progress  is  checked,   the  patient  should  be  told  to 
swallow,  and  it  will  enter  the  esophagus.     It  should  now  be  rapidly 
fed  into    the    mouth   until    the 
marked   ring  has   been  reached, 
and  then  more  slowly  to  the  bot- 
tom of  the  stomach. 

If  the  tube  is  checked  during 
introduction,  it  is  probably  due 
to  a  spasm  of  the  esophagus,  and 
the  act  of  swallowing  or  a  deep 
inspiration  will  free  it.  There  is 
practically  no  danger  of  its  en- 
trance into  the  larynx. 

Sometimes  the  patient  may 
become  cyanotic,  and  a  beginner 
may  fear  that  this  has  happened; 
but  this  is  due  to  the  fact  that 
the  breath  is  held,  and  deep  and 
regular  breathing  will  immedi- 
ately relieve  the  condition. 

Occasionally  the  tul^e  may  slip 
out  of  the  esophagus  and  coil  in 
the  mouth,  but  that  is  easily  de- 
tected. Patients  accustomed  to 
lavage  can  often  introduce  the 
tube  themselves. 

I  prefer  a  funnel  ^  of  a  capacity  of  250  c.c.  or  about  8  ounces,  and 
allow  2  funnelfuls  to  run  into  the  stomach  (in  all  about  i  pint)  and 
to  run  out  again  at  once.  It  is  a  bad  practice  to  overdistend  the 
stomach,  just  as  it  is  the  bladder.     At  times  I  employ  i  funnelful. 

Lavage  is  continued  until  the  water  is  perfectly  clear.  The 
patient  may  move  the  body  about  so  as  to  brin^  the  water  in  more 
thorough  contact  with  the  stomach  wall,  or  may  lie  down,  as  sug- 
gested by  Kleiner,  rotating  to  the  right  side  and  then  to  the  left; 
but  this  is  rarely  necessary  except  in  cases  of  marked  dilatation 
with  insufBciency. 

Lavage  by  a  Single  Operator. — During  lavage  the  patient  steadies 

*  If  the  funnel  is  of  smaller  capacity,  more  funnelfuls  should  be  used;  total 
250  to  500  c.c.  (8  ounces  to  i  pint). 


Fig.  102. — Course  of  tube. 
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the  stomach- tube,  holding  it  to  the  lips  with  one  hand.  He  sbodd 
be  instructed  not  to  bite  the  tube. 

The  operator  holds  the  funnel  in  the  left  hand  and  pours  the 
water  into  it  from  a  pitcher  in  the  right  hand,  then  elevates  the 
funnel  to  about  the  level  of  the  patient's  forehead  (Fig.  103). 

As  soon  as  it  is  empty,  he  pours  in  the  second  funnelful.  Then 
before  the  latter  is  empty  he  quickly  lowers  it  to  below  the  level 


Fig,  103. — Lavage  by  single  operator:  Position  one. 

of  the  patient's  stomach,  and  allows  the  fluid  to  siphon  out  into 
a  pail  or  bowl  placed  on  the  floor  to  the  right  of  the  patient  (Fig- 
104). 

The  rim  of  the  funnel  should  be  held  upward.  It  should  be 
allowed  to  fill  before  emptying  it,  as  in  this  way  it  can  be  estimated 
whether  the  amount  of  fluid  that  f!ows  out  equals  that  which  was 
poured  in.  In  emptying  the  funnel  it  should  only  l^e  slightly  tipped, 
so  that  the  column  of  water  is  still  visible  in  the  bottom.     This 
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its  the  entrance  of  air  and  also  the  aspiration  of  the  mucous 
membrane  into  the  openings  of  the  tube. 

Wlien  the  washing  is  completed,  the  funnel  should  be  rapidly 
raised  and  the  stomach-tube  withdrawn  in  this  position.  The  small 
column  of  water  remaining  in  the  tube  flows  back  into  the  stomach 
and  prevents  the  possibihty  of  the  accident  just  noted.  The  tube 
should  not  be  pinched  during  the  withdrawal,  as  mucous  membrane 
might  be  aspirated  in. 

If  the  water  stops  flowing 
during  lavage,  one  should  ob- 
serve  if  the  patient  has  not 
inadvertently  withdrawn  the 
tut>e  slightly,  and  in  tlxis 
extent,  it  should  be  pushed 
back. 

On  the  other  hand«  the 
tube  may  be  bent  and  the 
flow  stopped  by  reason  of  its 
being  forced  too  far  into  the 
stomach.  If  so,  withdrawing 
it  slightly  will  correct  the 
trouble. 

Pieces  of  food  may  occlude 
the  tube  by  stopping  up  the 
stomach  openings.  By  pour- 
ing more  water  into  the  fun- 
nel tlie  instrument  will  usually 
be  cleared  out.  By  forcing 
air  through  the  stomach -tube 
or  by  suction  this  can  he 
accomplished  if  the  above 
method  fails.  Thus*  a  rub- 
ber bulb  with  metal  attach- 
ments is  inserted  Ix'tween  the 
stomach-tube  and  the  funnel- 
tube,  in  place  of  the  tube  join- 
ing them.  Close  the  end 
leading    to    the    funnel   and 

compress  the  bulb.  This  will  force  air  through  the  stomach-tube;  or 
first  compress  the  bulb,  then  close  the  distal  end  connecting  with  the 
fumiel  by  making  an  angle  or  compressing  the  soft  tube  of  the  latter, 
then  let  the  rubber  bulb  expand  again.  The  last  method  described  is 
that  originated  by  Fried! ieb.  The  stiff  rubber  bulb  made  by  Tie- 
msmUp  with  metal  attachments,  is  a  l>etter  instrument  than  Friedlieb's, 
which  has  glass  attachments. 

On  rare  occasions  it  may  be  necessar>^  to  remove  the  tube,  dean 
ttt  and  reintroduce  it. 


Fig.  104. — Lavage  by  single  of>erator:  Posi- 
tion two. 


Fig.  105.— Lavage  by  two  nurses:  Step  ooc% 


alcohol  lamp,  wiping  them  quickly  with  a  wet  doth,  thus  making  a 
smfX)th  velvet  eye.  If  the  opening  of  the  improvised  tube  is  rough, 
it  can  be  trimmed  down  and  smoothed  by  the  above  method. 

It  is  best  to  hibricate  all  such  emergency  tubes  with  oHve  oil  or 
vasclin»  as  they  are  less  smooth  and  more  difficult  of  introduction. 

With  an  intelligent  patient  who  will  cooperate  with  the  physician 
the   mt!thod  described  is  excellent.     In  nervous  cases,   when  pos- 


funnel  and  pours  the  fluid. 
in  Fig,  107. 

In  Figs.  108  and  109  we  have  two  nurses  performing  lavage  with  a 
funnel,  the  modified  Friedlieb  tmlb  connecting  the  stomach-tube  and 
funnel' tube.     This  is  a  favorite  method  of  mine. 

It  is  best  to  close  the  bulb  on  the  side  joining  the  stomach-tube 

by  pinching  the  latter  with  the  fmgers,  then  squeeze  out  the  air  and 

pour  the  fluid  into  the  funnel,  allowing  the  bulb  to  fill  with  water. 

This  prevents   aspirating  air  into  the   stomach.     Lavage   is  then 

12 
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performed  in  the  usual  way.  The  advantage  is  that  we  have  the 
bulb  in  position  to  anploy  air-pressure  ar  suction  if  the  stomach-tobe 
becomes  occhided.  Intermittent  squeezing  of  the  bulb  also  aids 
expulsion  of  the  fluid. 

The  modified  bulb  made  by  Tiemann  has  metal  connections 
(instead  of  glass)  and  is  stiffer  than  Friedlieb's. 

Irrigation  of  the  Stomach  by  Means  of  a  Glass  Y  or  T. — This 
method  has  generally  been  known  as  Leube-RosenUial*s,  but  R.  H, 
M.  Dawbarn  has  taught  this  plan  for  many  years.  It  is  useful  for 
office  work. 

A  large  glass  irrigator,  about  two-quarts  capacity,  is  hung  at  a 
level  slightly  above  the  patient's  head.     This  should  be  marked  ia 


Fig.  107- — Friedlieb's  apparatus  for  lavage. 

250  to  2000  ex.  or  in  ounces  or  pints.  This  irrigator  is  connected 
with  a  long  soft -rubber  tube  by  means  of  a  Y-  or  T-shaped  glass 
or,  preferably,  hard-rubber  or  metal  totje;  one  branch  with  the  stomach- 
tube  and  the  other  with  a  carry-off  tube  w^hich  passes  down  into  a 
pail  or  basin. 

The  irrigator  tube  should  be  closed  with  a  clamp.  This  is  kept 
closed  until  after  the  introduction  of  the  stomach-tube  and  com- 
mencement of  lavage.  A  second  clamp  on  the  outflow  tube  is 
unnecessary t  as  all  manipulation  can  be  thereafter  conducted  by  the 
operator,  by  alternately  opening  and  closing  the  inflow  and  outflow 
tubes  with  the  fingers. 

The  stomach-tul>e  is  introduced  in  the  way  described.  The 
itflow  is  pinched  as  in  Fig.  1 10,  and  the  clamp  on  the  inflow  tube 
E>pened.     Only  500  ex.  of  fluid,  or  about  i  pint,  is  allowed  to  flow 


Fig.  loS* — Nurses  performing  lavage  with  modified  Friedlieb  bulbr  Step  one. 

This  procedure  must  be  continued  until  the  wash-water  returns 
clear. 

There  are  cases  among  the  insane  or  when  the  patient  is  uncon- 
scious when  the  methods  described  cannot  be  used. 

It  may  be  necessary  to  employ  a  mouth-gag,  forcibly  distend  the 
jaws,  and  force  in  the  stomach-tube.  Under  such  conditions  numer- 
ous assistants  may  be  required. 
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The  operation  may  be  performed  with  the  patient  lying  on  the 
back,  being  properly  restrained.  The  tube  should  be  passed  along 
the  rcKjf  of  tlie  mouth,  and  the  patient  should  lie  on  a  sufficiently 
high  level,  so  that  the  funnel  can  lie  carried  below  tlie  level  of  the 
body  in  order  to  secure  the  siphon  effect. 

If  no  mouth -gag  can  be  secured,  the  handle  of  a  spoon,  protected 
with  gauze  or  a  handkerchief,  can  be  inserted  between  the  teeth, 
turned,  and  the  jaws  forced  apart,  or  some  such  instrument  improvised. 


Fig*  109, — Nurses  performing  lavage  with  modified  Friedlieb  bulb:  Step  two. 


The  director  devised  by  Mark  Knapp  (Fig.  112}  would  be  of  value 
in  such  cases.  Being  all  metal,  it  can  be  left  in  situ  during  lavage, 
and  acts  as  a  gag. 

The  simplest  method  in  such  cases  is  to  introduce  the  tube  tlirough 
the  nostril - 

The  technic  of  lavage  by  this  method  is  shown  in  Figs.  1 13  and  1 14. 

The  tube  is  passed  along  the  floor  of  the  nostril,  just  as  is  the  guide 
for  posterior  nasal   tamponade.       It  is  fed  directly   through   the 


Fig.  no, — Stomach  irrigation  l>y  the  T-method:  First  step. 

At  the  Manhattan  State   Hospital   a  stomach  -  tube  of  fair  size 

(about  27.  French)  is  employed.     I  frequently  use  this  tube  in  my 

.office  lavage  per  orem.     It  is  rarely  necessary  to  employ  the  very 

'small   tubes  so  frequently  recommended.     For  tliorough  lavage  a 

fair  caliber  is  preferable. 

Gavage. — Gavage  is  a  different  proposition  and  the  small  tubes  are 
to  be  preferred, 

Gavage  or  forced  feeding  is  employed  chiefly  among  the  insane  who 
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refuse  food,  the  lube  being  introduced  as  in  lavage,  the  nasal  ro 
being  preferable.     It  may  be  necessary  to  employ  this  method  of  j 
feeding  in  children  who  have  been  intubated  and  also  in  feeding  the 
unconscious.     In  some  cases,  of  course,  the  mouth  route  may  be 
preferable. 

Hemmeter  and  others  have  employed  double-current  tubes  for 
lavage,  but  I  can  see  no  advantage. 


\ 


Fig.  1 1 1 ,— T-niLtlKKi ;  Second  step. 


Indications  for  Lavage. —  i.  In  All  Cases  of  Poisoning.— Som^ 
authors  advise  against  it  in  cases  from  acids  or  alkalis,  for  fear  of 
causing  perforation;  but  there  is  greater  danger  of  tlie  latter  by  leaving 
the  poison,  since  thorough  eniesis  cannot  be  secured,  especially  if  llie 
patient  be  unconscious:  there  is  the  increased  danger  of  subsequent 
damage  to  the  intestinal  canal  below  and  often  to  the  other  organs, 
such  as  the  liver  and  kidneys,  or  cardiac  or  respiratory  poisoning 
»<lht  result. 

In  acute  and  mtcontrollable  vomiting  from  any  cause,  as  from 
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acute  gastritis,  the  value  of  lavage  was  first  definitely  shown  by  our 
specialists  in  pediatrics.     Bilious  vomiting  is  included. 

3.  In  chranic  gastritis,  with  excessive  production  of  mucus. 

4.  In  dilatation  oj  the  stomach  (atonic  type),  where  there  are  marked 
fermentation  and  motor  insufficiency. 

5.  In  dilatation  of  the  stomach  (stenotic  type),  w*ith  fermentation, 
motor  insufficiency,  gastritis,  vomiting-,  etc. 

6.  In  ctcute  dilaiation  of  the  stofnach  from  all  causes. 

7.  In  vomiting  due  to  vicious  circle,  after  gastro-enterastomy* 

8.  .4/  the  eytd  of  anesthesia,  to  prevent  post-operative  vomiting, 
or  to  treat  the  same,  if  it  has  occurred,  before  anesthesia,  to  prepare 
for  ga&tro-enterostomy. 


^ 


^: 


Fig.  III.— Knapp's  director. 


9.  In  past-Operative  intestinal  paresis  (correctly,  gastro-intestinal 
paresis)  lavage  should  be  employed  together  with  enterodysis. 

10.  In  acute  tympanitis  of  typhoid  fetk.r  lavage  is  of  great  value  to 
aid  reduction  of  the  same;  especially  when  hemorrhage  is  occurring 
and  enteroclysis  is  contraindicated,  see  Typhoid  Fever, 

11.  In  intestinal  obstruciion,  especially  in  intussusception.  Fre- 
quent lavage  has  so  relieved  abdominal  distention  above  the  point  of 
obstruction  that  the  condition  has  been  spontaneously  reduced. 
It  also  checks  the  vomiting  in  this  condition. 

12.  Occasionally  lavage  with  iced  water  has  proved  successful 
in  uncontrollabk  kemorrhage  from  gastric  ulcer.  It  should  be  used 
as  a  last  resort  and  with  great  caution. 

13.  It  is  also  of  service  in  estimating  the  degree  oJ  motor  insuffi- 


14'  In  g<2stric  tetany, 

15.  In  the  convulsions  of  young  children  which  immediately  follow 


LOCAL  TREATMENT  OF  THE  STOMACH 


185 


the  ingestion  of  improper  focid.  Epileptiform  convulsions  occasion- 
ally occur  in  adults  from  overfeeding  and  lavage  is  indicated. 

16.  In  vomiting  of  peritofiitis. 

Contraindications  to  Lavage* — 1.  Afwurysm  of  the  aorta, 

2.  Gastric  hemorrhage,  as  a  general  rule,  except  as  in  No,  12  above. 

3*  Marked  heart  lesimis,  when  danger  might  be  incurred,  such 
as  in  angina,  etc. 

4*  Last  mofiths  of  pregnancy, 

5.  Special  conditions  where  it  might  damage  the  patient  or  be 
dangerous. 

In  cases  of  poisoning  lavage  would  take  precedence  over  aU  other 
risks. 

6,  Recent  rectal,  vesical,  or  renal  hemorrhage, 

7,  Recent  hemoptysis. 

8.  Extreme  prostration  from  any  cause. 

Stomach  Douche. — This  method  was  first  described  by  Malbranc, 
and  the  measure  was  first  employed  by  Kussmaul.     It  consists  in 


Fig.  1 15. — Tube  for  stomach  douche. 


sprinkling  the  stomach  with  water  under  pressure.  Ewald  and 
Rosenheim  *  have  devised  the  most  practical  stomach-tubes  for 
this  purpose. 

The  instrument,  as  in  Fig.  115,  has  numerous  small  lateral  openings 
and  a  slightly  larger  hole  at  the  end.  This  last  is  so  that  the  water 
can  run  off  more  rapidly  in  emptying  the  stomach,  and  any  mucus 
or  food  products  can  more  readily  escape.  If  the  hole  is  too  large, 
the  bulk  of  the  fluid  will  pass  through  this  and  no  diifuse  irrigation 
of  tlie  mucous  membrane  be  accomplished. 

The  tube  is  introduced  in  the  manner  already  described,  and  the 
funnel  method  is  employed.  This  is  held  quite  high  above  the 
patient,  so  that  the  water  is  under  considerable  pressure  and  numer- 
ous small  streams  are  forced  out  of  the  tube. 

Rosenheim  recommends  it  on  an  empty  stomach  l>efore  break- 
fast, or,  if  this  is  impractical ♦  three  or  four  hours  after  the  first  meal. 
It  is  applicable  to  mild  motor  insufficiency.  He^  advises  its  use 
in  inild  cases  of  chronic  catarrh  and  in  irritation  of  the  sensory  and 
secretory  apparatus. 

'  Therapeut.  Monatssch.,  August,  1892, 
*  Berlin.  Klinik,  1894,  No.  71. 
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Salt  added  to  the  irrigation  fluid  increases  the  hydrochloric  acid 
production,  nitrate  of  silver  (in  i  :  looo  strengths)  reduces  the  secre- 
tion of  gastric  juice.  Other  obser\  ers  have  agreed  with  these  findings* 
and  Riegel  advocates  the  use  of  the  silver  nitrate.  Fleiner  ^  recom- 
mends the  douche  for  stimulating  the  appetite.  Thus,  infusions  of 
hops»  quassia,  condurango,  or  cinchona  bark  are  valuable. 

Boric  acid,  salicylic  acid,  sodium  salicylate,  thymol,  gomenol, 
creolin,  l>'3ol,  etc.,  may  be  employed  in  average  strength  (i  :  looo) 
if  antiseptic  treatment  is  indicated. 

If  medicated  douches  are  employed,  the  stomach  should  first  be 
washed  with  plain  water;  then  the  medicated  flnid  applied  for  one 


»UL 


Fig.  1 16.— The  bulb- 
compression  method  of 
spraying  the  stomach. 


Fifi.,    117, — The    Y-tnethod   of    spraying   the 
stomach. 


to  three  minutes  and  then  siphoned  out;  the  stomach  should  be 
re  washed  with  plain  water  if  toxic  materials  have  been  used* 

Gross  has  devised  a  double -airrent  gastric  douche ,  which  is  scarcely 
practical,  and  Einhorn  an  instrument  with  a  ball-valve  and  hard- 
rubber  tip. 

The  following  simple  addition  to  the  Ewald-Rosenheim  tube 
gives  satisfactory  results.  Employ  a  fountain  syringe  instead  of  a 
funnel  and  also  a  compression  bulb  (Fig.  116). 

The  stomach  douche  is  passed  in  the  usual  way,  and  the  bulb 
(aspirating)  joins  it  to  the  fountain  syringe,  which  contains  the 
irrigating  fluid  at  a  temperature  of  joo**  F,  Clip  X  is  previously 
closed.  The  tube  is  pinched  tightly  at  .4,  and  the  clip  then  opened. 
By  squeezing  tlie  bulb  B,  all  air  is  driven  out  through  the  fountain 
*  &Lmml.  klin.  Vortragc,  New  Series,  No.  103. 
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sjoinge  C  The  bulb  is  then  released  and  fills  with  fluid.  This 
prevents  air  from  entering  the  stomach.  The  finger  releases  the  tube 
at  A  and  the  fluid  begins  to  flow  into  the  stomach;  and  by  inter- 
mittent pressure  of  bulb  {B)  the  spraying  effect  can  be  intensified 
at  the  will  of  the  operator.  When  the  douching  is  completed,  the 
bulb  is  detached  from  the  foimtain  syringe  and  with  pressure  of  the 
same — ^the  thumb  over  the  end — slight  aspiration  is  commenced 
and  the  contents  will  then  siphon  out. 


CUP 


Fig.  118. — The  alternate  douche. 


In  Fig.  117  is  illustrated  the  Y-method  of  spraying  the  stomach. 
The  technic  is  the  same  as  the  similar  procedure  in  lavage. 

In  Fig.  118  the  use  of  the  alternate  hot  and  cold  douche,  with 
pressure  bulb,  is  depicted. 

The  addition  of  the  bulb  enables  one  to  employ  the  spray  with- 
out distending  the  stomach  with  air,  and  to  reach  mtich  further  than 
with  simple  hydrostatic  pressure.  When  stronger  medicaments  are 
employed,  the  rapid  emptying  of  the  stomach  within  one  to  two 
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minutes  and  immediate  lavage  eliminate  all  danger,  especially  in 
view  of  the  fact  that  by  the  compression  method  of  spraying  much 
less  fluid  is  required,  as  compared  with  the  older  procedures. 

The  temperature  of  the  fluid  should  l>e  about  ioo°  F.  When 
stimulating  effects  are  required,  it  could  l>e  103°  to  105**  F*  if  cold, 
at  75°  to  80*'  F,  when  used  w^th  the  alternate  douche. 

In  atony,  with  or  without  commencing  dilatation,  the  spray 
method,  employing  in  all  not  over  J  pint  to  li  pints,  is  at  times  of 
service  to  stimulate  the  organ.     With  this  exception,  I  rarely  use  it. 

Gastric  Spray*— This  consists  of  an  ordinary  spray  apparatus 
with  a  double  bulb,  to  which  is  attached  a  soft  NC»laton  tube  70  cm. 
long;  within  this  is  a  fine  centra!  flexible  tube,  which  connects  the 
inner  capillary  tube  with  the  nozzle  {Fig.  119). 


M g .  119. — Ein horn '  s  gas t ric  spra  y . 


Einhorn/  who  devised  the  tube,  recommends  it  highly,  as  tliereby 
one  employs  a  small  amount  of  fluid  to  secure  results;  and  hence 
there  is  less  danger  when  toxic  or  irritating  substances  are  used. 

The  spray  should  Ix'  employed  when  tlie  patient  has  fasted  or 
after  a  previous  lavage.  The  bottle  is  filled  with  the  required 
amount  of  the  antiseptic  solution,  the  tube  dipped  in  warm  water, 
and  introduced  in  the  usual  manner. 

The  patient  should  hold  the  tube  at  the  lips  and  the  oix-rator 
steady  the  bottle  and  compress  the  bulb.  The  spraying  should  be 
begun  when  the  tube  has  entered  to  the  mark  (about  16  inches). 
It  can  be  forced  further  in, 

Einhorn  advocates  it  to  disinfect  the  raucous  membrane  of  the 
stomach;  for  the  appHcation  of  astringents;  and  to  relieve  pain  in 
gastralgia.  as  from  ulcer,  cicatrix,  or  cancer. 

It  is  recommended  in  erosions  of  the  stomach;  in  chronic  gas- 
tritis, with  marked  production  of  mucus;  in  hypersecretion  and 
hyperacidity,  and  in  gastralgia, 

Riegel  holds  that  the  necessary  insufflation  of  air  distends  the 
*  New  York  Medical  Journal,  Sept,  17,  1892, 
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Stomach,  and  on  this  account  it  is  objectionable.     I  have  found  the 
spray  of  value  in  gastralgia  and  in  the  treatment  of  erosions. 

STOMACH   POWDER-BLOVER 

A  dry  method  for  spraying  the  stomach  with  insoluble  substances 
(powders)  has  been  devised  by  Einhom;'  His  instrument  consists 
of  a  flexible  rubber  tube  about  28  inches  long  (Fig.  i2o)»  the  distal 
end  of  which  crmnects  with  an  air  suction-bulb. 

The  extremity  of  the  tulK*  is  attached  to  a  hard-rubber  piece  c, 
which  is  hollow  and  has  lateral  openings.     It  is  provided  with  a 


Fig^,  120. — t.  The  stomach  powder-blower:  a,  the  tubing  part;  b,  connection 
with  the  bulb;  c,  hard-rubber  cud  with  screw  thread  for  capsule;  2,  the  capsule- 
ibaped  powder  receptacles  (natural  size);  3,  the  small  spoon  for  putting  the 
powder  into  the  capsule. 

screw  thread.  To  this  is  attached  a  capsule  with  numerous  side 
holes.  Capsules  of  several  sizes  are  ftirnished.  A  capsule  is  filled 
with  powder  and  screwed  on  to  the  tip  piece.  A  small  spoon  is 
employed  to  fill  the  capstile. 

It  is  well  to  lubricate  the  latter  with  a  thin  layer  of  vaselin  to 
prevent  entrance  of  moisture.  The  tube  is  then  dropped  into  warm 
water  and  inserted  into  the  stomach  in  the  usual  manner.  The 
bulb  is  quickly  compressed  several  times  and  the  air  drives  out  the 
pow*der,  opening  up  the  vaselin  layer  over  the  holes. 

It  has  been  recommended  for  tilcer  of  the  stomach,  employing 
bismuth  subnitrate;  iti  gastralgia,  orthoform;  and  in  erosions,  pro- 
targol  or  suprarenal  powder. 

*New  York  Medical  Journal,  April  i,  1899. 


several  times,  thus  overdistending  bulb  b,  which  is  without  valves. 
The  stop-cock  is  opened  and  a  single  blast  of  air  distributes  the 
powder:  about  15  gr.  (i.o)  is  the  capacity  of  the  capsule, 

ELECTRICITY 

From  clinical  experience  it  is  found  that  the  electric  cmrent 
exercises  an  influence  on  the  secretory  and  motor  functions  of  the 
stomach  and  also  on  its  sensibility.  Physiologic  experiraents  and 
clinical  experience  do  not  always  agree. 

Meltzer.  experimenting  on  animals,  passed  strong  induced  cur- 
rents through  the  fundus  of  the  organ  and  noted  no  contraction 
of  the  pylorus.  The  influence  of  the  anesthetic  or  of  morphin  or 
similar  drugs  would  influence  the  ex]X!riment. 

Pepper  demonstrated  on  a  very  thin  patient  that  percutaneoi 
electricity  produced  no  peristaltic  movements  in  the  stomach.  It  is 
believed  that  it  is  through  contraction  of  the  abdominal  muscles  that 
this  procedure  influences  the  musculature  of  the  stomach.  The 
two  methods  for  the  application  of  the  galvanic  and  faradic  current 

I      are   the  percutaneous  and  the  intraventricular.     The   latter  seems 
prejerable  frmn  a  therapetUic  stmtdpoini,  but  the  former  is  easier  and 

L    is  more  readil}^  submitted  to  by  the  patient. 
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Percutaneous  Method*— V'on  Ziemssen  employs  two  large  plate- 
electrodes,  one  anteriorly  between  the  pylorus  and  fundus,  and  the 
other  from  the  fundus  to  spinal  column,  with  a  separating  space 
'of  only  2  cm.  The  electrodes  should  be  moistened,  and  sufficient 
current  employed  to  cause  strong  contraction  of  the  abdominal 
musdes.  If  smaller  sponges  are  used,  they  can  be  moved  about 
in  these  regions.  The  stance  should  last  ten  to  fifteen  minutes,  and 
be  carried  out  at  first  every  other  day,  depending  upon  indications, 
which  are  the  same  as  for  the  intragastric  method. 

Intragastric  Method. — Kussmaul  first  suggested  the  internal 
application  of  electricity,  and  was  the  first  to  introduce  the  sound 
with  a  copper  wire  and  olive  point  into  the  stomach.  Bardet  im- 
proved upon  this,  and  employed  an  electrode  which  did  not  touch 
the  stomach  wall,  the  circuit  being  established  by  filling  the  organ 
with  water. 

Numerous  intragastric  electrodes  have  been  devHsed,  of  which 
the  most  practical  are  Einhorn's,  Lock  wood's,  and  Bassler*s, 


Fig.  i22,^Lockwood's  mtragaslric  electrode. 


Lockwood's  Electrode.— This  consists  of  a  very  small  cable  of 
conducting  wire  covered  with  rublxjr.  The  intragastric  tip  is  olive 
pointed  and  protected  from  the  gastric  mucous  membrane  by  a 
rubber  fenestrated  capsule  (Fig,  122).  The  instrument  in  appearance 
is  much  like  his  gastrodiaphane.  It  is  easy  of  introduction  and  of 
such  small  caliber  that  it  does  not  incommode  the  patient.  A  glass 
or  two  of  water  is  administered  on  the  empty  stomach,  and  the 
instnunent  is  passed  along  the  roof  of  the  mouth,  like  the  stomach - 
tube,  about  18  inches  or,  preferably,  until  the  resistance  of  the 
stomach  wall  is  encountered.  It  is  then  slightly  withdrawn.  The 
outer  end  of  the  instrument  is  fiu-nished  with  a  key  which  is  inserted 
into  the  negative  pole  of  the  battery.  The  sponge  which  is  connected 
to  the  positive  pole  is  applied  over  the  stomach, 

Einhom^s  Deglutible  Electrode. — The  intragastric  tip  is  similar 
in  construction  to  Lockwood*s,  The  conducting  wire  is  much  more 
flexible  than  Ivockwood's  and  is  covered  with  thin  rubber.  It  is 
not  introduced  by  the  operator*  but  swallowed  by  the  patient^ 
being  similar  in  principle  to  the  stomach  bucket  (Fig.  123). 
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The  key  is  connected  to  the  cord  of  the  negative  pole  of  the 

battery.  The  patient  drinks  about  a  glass  of  water.  The  deglutihle 
electrode  is  placed  on  the  root  of  the  tongue,  and  the  patient  is 
directed  to  swallow  more  water,  which  carries  the  instrument  into 
the  stomach.  A  mark  can  be  placed  on  the  cord,  about  20  inches 
from  the  electrode,  to  determine  that  it  has  reached  the  bottom 


Fig.  123. — The  deglatiWe  stomach  electrode. 

of  the  stomach.  The  sponge  is  attached  to  the  positive  pole.  If 
there  is  resistance  to  the  withdrawal  of  the  instrument,  the  patient 
should  swallow  to  reheve  the  spasm. 

Bassler's  Gastric  Electrode. — This  instrument  is  practically 
a  combination  of  Figs.  122  and  123.  It  has  the  usual  capsule  with  a 
cord-like  conducting  wire  and  also  an  introducer  (Fig.  124). 


Fig.  1 24.^Bassler's  gastric  electrode. 

The  latter  is  withdrawn  after  the  introduction  of  tlie  electrode. 
After  the  application  is  completed  the  electrode  is  remo\^ed  by  the 
flexible  conducting  cord. 

I  have  found  Lockwood's  electrode  easy  to  introduce  and  unob- 
jectionable to  the  patient,     AH  are  good  instruments. 

Gastrofaradization.— Duration  ten  to  twelve  minutes.  The 
intragastric  electrode  is  attached  to  the  negative  pole.     A  plate  dec- 
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trode  connected  with  the  positive  pole  is  placed  in  the  epigastric 
region  for  four  or  five  minutes,  and  later  a  sponge.  The  electrode 
is  then  moved  from  left  to  right  several  times  in  the  gastric  region; 
and  later,  if  marked  constipation,  from  the  caput  coU  to  the  sig- 
moid along  the  colon,  and  also  over  the  umbilical  region.  The  appli- 
cation over  the  stomach  occupies  about  two  minutes.  The  electrode 
is  then  placed  to  the  left  of  the  seventh  dorsal  vertebra  for  one  to 
two  minutes,  and  then  returned  to  the  front  for  the  balance  of  the 
time.  The  current  should  be  strong  enough  to  cause  contraction 
of  the  muscles,  but  not  produce  pain.  Application  of  the  sponge  to 
the  intestines  occupies  several  minutes,  in  addition  to  the  ten  minutes 
over  the  stomach.  I  sometimes  reverse  the  poles  during  the  appli- 
cation, by  changing  their  external  attachments  to  the  battery. 

Gastrogalvanization. — Duration,  eight  to  ten  minutes.  A  small 
sponge  electrode  is  placed  on  the  epigastrium.  The  intragastric 
electrode  is  connected  with  the  negative  pole.  The  strength  of  the 
current  should  average  15  to  25  milliamperes.  The  full  strength 
is  not  used  at  first.  The  application  is  two  minutes  to  the  epigas- 
trium. It  is  then  moved  about  over  the  gastric  region  for  three  to  four 
minutes;  then  for  one  to  two  minutes  in  the  dorsal  region  as  described, 
and  the  balance  of  the  period  in  the  gastric  region. 

There  has  been  some  dispute  as  to  the  effects  of  these  currents  and 
the  indications  for  their  use.  In  general  we  may  say  that  direct  faradi- 
zation increases  the  gastric  secretion,  while  galvanization  decreases  it. 

Faradization  affects  the  musculature  and  galvanization  the 
sensory  field.  The  claims  regarding  increase  in  absorptive  power 
from  the  use  of  electricity  seem  hardly  to  be  substantiated,  as  it  was 
so  small  as  to  be  within  normal  limits. 

Therapeutics. — The  percutaneous  method  has  proved  of  service 
in  nervous  anorexia  and  in  motor  insufficiency.  The  intragastric 
method  is  preferable  when  possible.  It  renders  some  patients  more 
nervous,  and  in  such  should  be  avoided. 

Among  the  indications  for  gastrofaradization  are :  Atonic  ectasia, 
atony,  relaxation  of  the  cardia  and  pylorus,  and  diminished  secretion. 

For  gastrogalvanization  they  are:  Gastralgias,  especially  of 
nervous  type,  nervous  anorexia,  and  hyperacidity. 

Faradization,  however,  has  proved  of  benefit  in  gastric  neuroses. 

Triphase  Method. — HershelP  recommends  the  polyphase  or 
triphase  method  in  which  two  electrodes  are  placed  on  the  back  and 
one  on  the  abdomen  or  intragastrically. 

Static  Electricity. — This  has  been  recommended  especially  in 
the  atonic  types  of  ectasia,  claim  being  made  that  it  causes  con- 
traction of  the  organ.     In  neuroses  it  is  sometimes  of  service. 

Tousey  *  states  that  the  motor  functions  are  favorably  influenced 
by  the  static  indirect  ciUTent. 

*  Archives  of  the  Roentgen  Rays,  1906,  1907,  vol.  xxi,  p.  221. 

^  Medical  Electricity  and  Roentgen  Rays,  p.  400. 
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High-frequency  Current. — This  method  is  scarcely  applicable 
by  the  general  practitioner,  but  I  believe  it  of  some  benefit  in  gastric 
neuroses,  in  atony,  and  for  hyperchlorhydria. 

Tfirck's  Gjrromele. — Tiirck  has  introduced  this  instrument  for 
the  kx:al  treatment  of  the  stomach  and  colon.  It  consists  of  a  cable 
with  a  sponge  attachment,  which  can  be  made  to  revolve  within  an 
outer  stomach-tube.     There  is  an  arrangement  so  that  medicated 


Fig.  125. — Tiirck's  latest  gyromele. 

fluids  can  flow  into  the  stomach  or  colon  through  the  outer  tube, 
and  also  an  attachment  for  a  battery  pole.  He  advocates  its  use  for 
catarrhal  gastritis  to  cleanse  the  mucous  membrane.  It  can  also  be 
employed  alone  for  internal  massage  of  the  stomach  or  combined 
with  electricity.  It  is  depicted  in  Fig.  125.  The  author  questions 
its  utility. 


CHAPTER  IX 

MASSAGE— VIBRATORY  MASSAGE-HYDROTHERAPY— 
CXJUNTERIRRTTATION— ORTHOPEDIC  APPLIANCES 

MASSAGE 

Massage  of  the  stomach  is  indicated  in  atony  or  in  the  atonic 
form  of  dilatation  and  temporarily  to  aid  in  the  removal  of  gas. 
The  intestines  should  also  be  manipulated  in  these  conditions.  It  is 
of  value  in  stimulating  the  abdominal  muscles  in  gastroptosis.  I  will 
briefly  refer  to  a  few  simple  methods. 

If  massage  is  performed  on  the  absolutely  empty  stomach,  it  is 
contracted  and  cannot  be  palpated.  It  is  preferable  to  perform  it 
two  or  three  hours  after  a  meal.  This  aids  in  emptying  the  stomach. 
Earlier  manipulation  might  cause  vomiting. 

Contraindications  are  ulcer,  recent  hemorrhage,  and  acute  inflam- 
mation. 

The  patient  should  be  in  the  dorsal  position;  lower  limbs  flexed. 
The  left  hand  of  the  operator  is  placed  on  the  right  hypochondrium 
to  exert  counterpressure  against  the  pyloric  end.  With  the  thumb 
and  fingers  extended,  the  right  hand  performs  stroking  motions  from 
left  to  right  over  the  stomach.  Then  the  stomach  is  kneaded.  These 
procedures  should  alternate.  This  technic  should  be  carried  out 
daily  for  five  to  ten  minutes.  With  dilatation  or  ptosis  of  the 
stomach  the  direction  of  the  stroking  must  be  adapted  to  the  position 
of  the  organ  in  each  case. 

Tapping  (tapotement)  or  rapid  vibratory  movements  with  the 
fingers  can  be  employed.  It  is  often  well  to  rotate  the  patient  to  the 
right  side  during  massage,  so  as  to  aid  in  emptying  the  atonic  stomach. 

VIBRATORY  MASSAGE 

Various  vibrators,  especially  electric,  many  of  which  are  quite 
expensive,  have  been  devised  for  this  purpose.  Of  late,  vibrators 
can  be  purchased  at  a  reasonable  figure  which  can  be  attached  to  the 
street  current^  in  the  patient's  residence.  The  method  is  very  con- 
venient when  the  facilities  exist.  There  is  an  instrument  run  by 
carbonic  acid  gas  pressure,  which  necessitates  carrying  a  large  tank. 
There  is  a  small  portable  vibrator,  the  Vedee,  manipulated  by  hand 
(Fig.  126),  which  is  cheap,  simple  of  manipulation,  and  efficacious. 
The  strength  of  the  vibration  is  regulated  by  changing  the  position 
of  the  rotating  disk.  The  instrument  can  be  employed,  with  the 
addition  of  electricity,  by  attaching  a  sponge  arranged  for  battery 

*  The  Eureka  vibrator  is  convenient,  having  many  excellent  attachments. 
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be  attached  to  the  vibrator  and  the  other  to  tlie  intragastric  electrode 
for  treatment  of  atony  of  the  stomach. 

There  are  other  small  hand  vibrators  now  manufactured  and  also 
small  vibrators  which  can  be  run  by  a  portable  storage  battery. 

V'ibratory  massage  should  be  given  from  left  to  right  over  the 
stomach  for  about  three  minutes,  then  two  minutes  to  the  left  of  the 
seventh  dorsal  vertebra,  and  three  minutes  more  over  the  stomach. 
This  should  be  performed  daily. 

It  is  generally  advisable  to  vibrate  the  intestines,  following 
the  course  of  the  colon,  especially  over  the  sigmoid,  and  also  over 
the   small   intestines.     This  last  can  be  done  before  breakfast  to 


id 


Fig,  128.^ — Massage  roller  with  demonstration  of  aJtemating  hot  and  cold 
electric  massage:  a,  Screw  cap;  b,  filling  tube;  c,  funnel  for  iilling;  d,  attach- 
ment for  battery  pole. 


stimulate  the  bowels.  Two  or  three  hours  later  the  stomach  should 
be  vibrated.  The  patient's  family  can  be  taught  to  use  this  in- 
strument. 

^  Bassler  has  recently  devised  an  excellent  \abrator,  but  it  requires 
the  street  cturent. 

Massage  RoEer* — Various  instruments  have  been  devised,  but 
the  following  is  simple.  It  consists  of  a  revolving  cylinder,  vrhich 
can  be  filled  with  hot  or  cold  water,  and  which  is  furnished  with  a 
battery  attachment.  Heat  or  cold,  or  with  an  instrument  attached 
to  each  battery  pole*  alternating  heat  and  cold,  combined  with 
electricity,  can  be  apphed  (Fig,  128).  This  method  can  be  employed 
for  abdominal  massage  in  some  cases  of  chronic  constipation. 


I  have  found  the  method  next  depicted  of  some  value  in  stimu- 
lating atonic  conditions  of  the  gastro-intestinal  tract  (Fig.  129J. 


Cold. — For  hemorrhage  or  acute  inflammation,  the  ice-bag  is 
preferable  to  the  Leiter  coil.  At  times  it  relieves  ulcer  pain  more 
tlian  does  heat. 

Priessnitz's  Compress. — A  towel  folded  several  times  is  dipped 
in  cold  or  warm  water,  then  wrung  out,  and  placed  over  the  stomach. 
Oiled  silk  or  ^tta-percha  is  placed  over  it,  and  a  flannel  binder 
apphed  to  keep  it  in  plac^.  A  temperature  of  50**  to  75*^  F.  or 
warmer  if  desired  can  be  employed. 

This  method  is  of  value  in  nearly  all  painful  diseases  of  the 
stomach.  The  compress  can  l>e  changed  two  or  three  times  a  day. 
Some  patients  do  better  with  the  cold,  others  with  the  warm  com- 
press. 

Hot  Applications, — Moist  Heat. — For  cardialgia,  ulcer,  vomiting, 
etc»,  hot  moist  applications  are  of  value.     Poultices  can  be  made  of 
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linseed,  flaxseed,  or  bran,  boiled  in  water,  or  of  bread  and  milk.  I 
have  seen  hot  meal  or  hot  mashed  potatoes  used  in  country  practice. 

The  poultice  is  wrapped  in  gauze  or  cheese-cloth  and  applied  as 
hot  as  the  patient  can  bear  it.  Fresh  hot  poultices  are  continually 
applied.  There  is  an  apparatus  which  can  be  boiled  in  water, 
wrapped  in  a  doth,  and  then  apphed  over  the  cataplasm.  It  will 
keep  it  constantly  hot. 

A  felt  sponge  dipped  in  boiling  water,  wnmg  out,  and  covered 
with  oiled  ^Ik  can  be  employed. 

Dry  Heat. — ^The  hot-water  bag,  hot  cloths,  a  light  tin  pie-plate, 
heated  in  the  oven  and  covered  with  flannel,  the  Japanese  hot  box 
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Fig.  130. — Continuous  steam  coil  for  the  application  of  heat. 


containing  burning  punk,  are  all  useful.     A  continuous  hot-water 
coil  has  been  devised,  to  be  connected  with  a  faucet. 

•In  the  illustration  (Fig.  130)  is  shown  a  continuous  steam  coil  * 
of  my  own.  The  steam  passes  through  a  metal  coil  plate  and  is 
recondensed.  Only  a  small  quantity  of  water  is  necessary  in  the 
boiler.  The  temperature  can  be  regulated  by  the  coverings  of  the 
plate  and  by  the  stop-cocks  on  the  Y-branch  at  the  top  of  the  boiler, 
thus  allowing  less  steam  to  enter  the  coil.  The  coil  can  be  placed 
over  a  moist  poultice  to  preserve  its  heat.  In  general,  moist  com- 
presses are  preferable. 

'  Enteroclysis,  Hypodermoclysis,  and  Infusion,  1900. 
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The  Douche* — The  fan-douche  and  the  Scotch  douche,  played 
over  the  stomach  region,  alternating  cold  55*^  F,  and  warm  95"^  F. 
for  about  three  minutes,  may  have  a  tonic  effect.  Packs,  rubs^  baths, 
and  the  carbonated  bath  are  at  times  employed  for  the  general  tonic 
eflfect, 

GOUNTERIRRITATION 

Mustard  and  flour  poultice  (equal  parts),  or  black  or  red  pepper,] 
I  dram  (4,0)  to  the  pint  (500  c.c.)  of  boiling  water,  flannel  to  be  wet 
therein,  wrung  out*  and  applied  with  an  oiled  silk  cover  or  a  turpentk 
stupe,  prepared  by  the  same  method,  are  of  service. 

ORTHOPEDIC  METHODS 

Mechanical  support  of  the  stomach  and  intestines  is  of  great  ser- 
xace.  Man}'  nervous  s\Tiiptoms  referred  to  the  gastro-intestinal  tract 
can  be  imputed  to  ptosis  of  the  viscera  and  relaxation  of  the  ab- 
dominal walls.  In  simple  atony  of  this  tract  the  proper  support 
frequently  aids  the  bowel  action. 


Fig.  131. — Pattern  for  cutting  the  Rose  plaster  abdnminal  binder:  Dotted  lines 

for  section. 


Fig.  132. — Pattern  for  cutting  the  R(we  plaster  abdominal  binderr  Plaster  after 

sectioa. 


The  indications  for  mechanical  support  are  as  follows: 
Ptosis  of  any  or  all  of  ike  viscera  [ram  any  cause;  atony  of  the 
stomach;  atonic  dilatation  of  the  stomach;  stenotic  ectasia  as  a 
temporary  measure;  atony  of  the  intestines;  pains  from  intra- 
abdominal adhesions  dragging  on  tlie  viscera ;  hernia  of  the  abdominal 
wall;  after  laparotomy  as  a  temporary  support;  postpartum  to 
prevent  ptosis  (Landau's  disease),  and  also  to  enable  the  patient 
to  sit  up  in  bed  earlier  and  so  drain  the  uterus.  This  last  was  sug- 
gested by  me  to  Douglas  H,  Stewart,  who  has  reported  successful 
results.  Cases  of  constipation  in  wiiich  atony  is  a  factor.  Pelvic 
disturbances  w^hich  are  associated  with  splanchnoptosis  and  result 


ORTHOPEDIC    METHODS 


20I 


from  general  prolapse.  Mucoos  colic  in  which  ptosis  is  a  factor. 
Pendulous  abdomen,  vomiting  of  pertussis  (T.  W.  Kilmer),  sea* 
sickness,  and  nervous  vomiting. 

There  are  three  methods:  The  use  of  adhesive  plaster,  the  most 
scientific;  elastic  bandages,  and  special  corsets. 

To  A.  Rose  we  must  credit  the  best  method  of  adhesive  strapping. 
The  author  first  suggested  the  use  of  zinc  oxid  on  moleskin  plaster, 
from  experiments  finding  it  most  suitable,  and  this  was  adopted  by 
the  originator  of  tlie  method.  For  a  full  description  I  would  refer 
to  our  work  on  this  subject/ 


Fig.  133. — Rose's  bdt  (under  plaster) : 
Step  oae. 


Fig.  134- 


Rose's  belt;  Step  two,  left 
wing. 


IF  The  method  is  as  follows:  Adhesive  plaster,  zinc  oxid  on  soft 
Bioleskin  (Johnson  and  Johnson),  preferably  7  indies  wide,  though 
16  inches  can  be  employed.  A  yard  in  length  will  suffice  in  most  cases. 
The  circumference  of  each  patient  should  be  measured,  and  the  plas- 
ter should  be  long  enough  to  encircle  the  waist.  The  plaster  is 
I  folded  over  so  that  the  free  ends  are  in  line  and  a  curved  line  drawn 
I  in  pencil  from  the  lower  margin  of  the  point  where  it  folds  to  the 
free  margin,  to  about  i  inch  below  the  upper  border.  The  plaster  is 
cut  along  this  hne,  giving  tliree  pieces;  or  the  plaster  is  stretched  out 
and  the  dotted  lines  marked,  as  in  Fig.  131,  and  cut  along  these  lines, 
giving  three  pieces,  I  and  the  two  lateral  pieces,  //,  III,  as  in  Fig.  132. 

^  Rose  and  Kemp,  Atonia  Gastrica. 


Figr.  i36»--Dorsal  view:  Under  plaster  with  overlapping  ends  (Rose  and  Kemp] 
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/  is  applied  to  the  abdomen,  and  the  lateral  pieces,  //,  ///,  over- 
lap in  front  and  are  applied  to  the  under  plaster.  These  serv^e  to 
draw  up  the  abdomen. 

To  avoid  irritation  of  the  umbilicus,  I  cut  a  V  out  of  the  upper 
border  of  the  under  plaster  or  invert  a  small  portion  of  it.  The  sharp 
angle  below  should  be  cut  off  to  avoid  interference  with  the  pubic 
hair.  The  curved  portions  of  the  lateral  wings  shotild  look  upward 
and  somewhat  inward  and  adhere  to  the  lower  ribs.     The  sharp 


Fig.  137. — Dorsal  view:  Plaster  dressing  complete  (Rose  and  Kemp). 


angles  of  the  lateral  wings  at  the  symphysis  may  also  h^  cut  off  to 
avoid  the  hair. 

Hair,  if  present  on  the  abdomen,  is  shaved  and  the  surface 
cleaned  vnth  ether  or  chloroform, 

llie  plaster  is  applied  with  the  patient  in  the  dorsal  position, 
and  preferably  \nth  hips  slightly  elevated. 

In  the  illustrations  (Figs,  133-135)  are  shown  the  three  stages 
of  application  of  the  belt,  the  under  plaster,  one  wing  applied, 
and  the  complete  contrivance.  In  Figs.  136  and  137  are  shown  the 
rear  view  during  application. 
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One  patient  sent  me  by  Win.  H.  Thomson,  a  severe  case  of 
3lanchnoptosis,  wore  the  belt  fourteen  months,  gained  40  pounds 
weight,  and  was  completely  cured. 

The  device  gives  brilliant  results.  The  method  of  support  by  a 
ad  for  the  special  organ  is  uascientific. 

Only  on  occasions,  when  the  material  for  Rose's  belt  was  not  at 

id,  have  I  applied  a  method  with  narrow  strips  of  plaster,  as 
epicted  in  Figs.  138-140.  Tliey  overlap  at  the  linea  alba  in  front 
id  at  the  spine  behind.  As  the  final  procedure,  two  transverse 
rips  are  applied  in  front. 

Rosewater  Adhesive  Belt* — A  strip  of  zinc  oxid  plaster  of  suffi- 
cient length  and  2  to  3  inches  wide  is  fastened  to  the  abdomen  just 


Fig.  141. — Front  view:  Step  one 


Fig.  142. — Rear  view. 


Fig.  14J. — ^Front  view.     Belt  complete. 
Figs.  141 -1 43.— Rosewater  adhesive  plaster  belt  (Rose  and  Kemp)* 


above  the  pubes.  This  is  drawn  upon  upward  and  fastened  above 
to  the  lower  end  of  the  sternum.  Diagonal  strips  crossing  the  lower 
end  of  the  vertical  strip,  overlapping  behind  at  the  spine,  are  then 
applied  (Figs.  141  and  142). 

A  horizontal  strip  is  fastened  to  one  hip  and  stretched  across  the 
pubes  to  the  other  hip,  overlapping  the  ends  of  the  other  plaster 
and  acting  as  an  additional  girdle  (Fig.  143). 

Plaster  strapping  affords  continuous  support  during  treatment 
which  other  raeUiods  do  not.     Numerous  modifications,  with  and 


Fig*  145- — Kilmer's  belt  {complete):  Elastic  webbing^  front. 
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without  eyelet  holes  for  lacing,  have  been  devised,  but  those  described 
are  the  most  practical, 

Kilmer's  Abdomitial  Belt. — ^An  ingenious  belt  was  devised  some 
years  ago  by  T;  W*  Kilmer  for  the  relief  of  vomiting  in  pertussis. 
The  original  belt  consisted  of  a  stockinet  band  applied  as  in  Fig.  144. 
Around  this  was  wound  a  strip  of  silk  elastic  webbing,  which  could 
be  pinned  or  sewed  on,  as  in  Figs.  145  and  146. 

^  1 


^^^iiip 


Fig.  146. — ^Kiliixer*s  belt  (complete) :  Elastic  webbing,  rear. 

The  apparatus  extends  from  just  above  the  hips  and  symphysis 
well  up  on  the  thorax.  The  relief  of  vomiting  and  cough  is  quite 
remarkable  in  pertussis. 

Recently,  Kilmer  reports  a  simplified  belt  made  of  linen,  with 
strips  of  elastic  webbing  inserted  on  either  side.  It  laces  up  the 
bade  (Figs.  147  and  148), 

The  belt  should  measure  slightly  less  (2  to  3  inches)  than  the 
circumference  at  the  naveK  The  degree  of  constriction  should  be 
determined  in  every  case.     This  belt  is  valuable  for  the  prevention 

*  Archives  of  Pediatrics.  February,  1907. 


of  seasickness,  for  nervous  vomiting,  and  as  an  abdominal  supporL 
The  cost  is  slight. 


Fig.  1 49.— Teuf efs  abdaminal  supj>ortcr. 

SUk  Elastic  Belts, — Various  types  of  silk  elastic  belts  are  em- 
ployed as  pictured  in  Figs.  149- 151.  Stoma's  abdominal  supporter  is 
also  exceUeut. 


Fig.  151. — Abdomtnal  supporter* 


Special  Corsets, — ^A  valuable  support  of  this  type  is  that  of  E. 
Gallant,  which  is  depicted  under  Gastroptosis,  The  La  Grecque  sur- 
gical corset  is  also  useful,  and  is  illustrated  in  the  same  chapter.  The 
latter  is  frequently  employed  by  the  writer. 
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CHAPTER  X 


CATARRH  OF  THE  STOMACH 
ACUTE  AND  CHHONIC  GASTRITIS 

Acute  Gastritis 

AcuT^  gastritis  may  be  defined  as  an  acute  inflamniation  of  the 
gastric  raijcous  membrane  with  resulting  disturbances  of  digestion. 
It  is  of  different  degrees  of  severity,  Ix-ing  limited  to  the  superficial 
layer  of  the  mucous  membrane,  or  it  may  extend  to  the  glandular 
parenchyma  or  involve  the  interstitial  tissues. 

It  is  subdivided  into  simple  acute  gastritis,  toxic  gastritis*  and 
phlegmonous  gastritis. 


SIMPLE  ACUTE  GASTRmS 
{Synonyms. — Acute  Gastric  Catarrh;  Acute  Gastric  Dyspepsia.) 


J 


Etiology.^Simple  acute  gastric  catarrh  is  one  of  the  most  fre- 
quent diseases  met  with  by  physicians.  It  occurs  in  all  classes  of 
society  and  at  all  ages.  It  may  be  primary  or  secondary  to  another 
disease.  One  of  its  frequent  causes  is  some  irritant,  mechanic, 
chemic,  or  thermal;  thus,  errors  in  diet,  or  too  large  a  quantity  of 
food  that  has  been  imperfectly  masticated  or  rapidly  bolted;  tcxj 
hot  or  too  cold  food  or  drink;  too  highly  spiced  or  fermented  foods; 
rancid  butter;  unripe  or  spoiled  fruit;  spoiled  food  or  drink,  or  over- 
indulgence in  alcohoL 

Fermentation  or  putrefaction  are  most  apt  to  occur  in  fcwid  during 
the  summer,  and  these  factors  probably  accotint  for  the  epidemics 
occurring  at  that  season,  though  infection  has  been  suggested.  Such 
cases  generally  occur  as  gas tro- enteritis. 

Bacterial  infection  of  food  may  be  a  cause,  as  the  colon  bacillus 
in  railk  or  meat,  or  sausage  poisoning. 

Primary  mycosis  of  the  stomach,  the  fa\^s  fungus;  schizomycetes; 
parasites^  as  the  larva?  of  flies  (myiasis);  ascarides,  oxyuris  and  taenia, 
by  entering  the  stomach,  and  abdominal  burns  are  rare  causes. 
Acute  catarrhal  or  suppurative  conditions  of  the  nose  and  throat  may 
produce  acute  gastritis  from  tlie  ingestion  of  discharges,  I  have 
recently  seen  one  such  case,  and  the  patient,  suffering  from  acute 
gastritis,  cured  by  treatment  of  the  source. 

Some  persons  have  a  predisposition  to  a  ''  weak  stomach,**  and 
this  condition  seems  almost  to  be  he^editar}^  Others  have  been 
trained  to  such  a  simple  diet,  as  the  cliildren  of  dyspeptics,  that  the 
stomach  cannot  perform  its  normal  amount  of  work  and  readily 
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becomes  irritated.  In  old  persons,  invalids,  or  anemic  women  the 
rgan  is  readily  affected. 

Acute  gastritis  may  Ije  secondary  to  the  acute  infectious  diseases, 
such  as  measles,  typhoid,  variola,  pneumonia,  etc,^  or  as  a  sequel  of 
acute  nephritis.      I  have  seen  an  attack  follow  prolonged  anesthesia. 

A  diphtheritic  or  membranous  gastritis  has  l>een  met  witli  in 
icliphtheria,  anthrax,  or  as  a  secondary  process  in  typhoid,  typhus, 
pneumonia,  etc.  It  cannot  be  diagnosed  unless  the  membranes  are 
vomited. 

Morbid  Anatomy. — Acute  gastritis  is  characterized  by  an  acute 
inflammation  of  the  superficial  layers  of  the  mucosa,  with  an  increased 
secretion  of  mucus  and  a  desquamation  of  the  epitlielial  cells. 


Fig.   152.— Acute  gastritis:   Round-celled    infiltration   in  tJie  interglandular 
fitniclure.      Daxk  dumps  represent  hemorrhagic  areas.      (From  Bassler's  *' Dis- 
I  cases  of  the  Stomach  and  Upper  Alimentary  Tract."     Copyright,  1910.  by  F.  A. 
Davis  Company.) 

The  mucous  membrane  is  reddened  and  swollen »  less  gastric 
juice  is  secreted,  and  mucus  covers  the  surface.  The  swelling  is 
diffuse  or  in  circumscribed  areas.  There  are  sometimes  slight 
1  hemorrhages  and  small  erosions  or  sacculations  of  the  mucous 
membrane.  The  submucosa  may  be  edematous.  The  pyloric  end 
is  more  frequently  affected.  Gastric  secretion  is  weakly  acid,  neutral, 
or  even  alkaline  and  diminished  in  quantity.  Beatimont,  from  his 
obser\'ations  on  St.  Martin,  has  given  an  excellent  description. 

Microscopic. — The  superficial  epithelial  layer  is  partially  loosened 
or  in  a  condition  of  cloudy  swelling.  The  parietal  and  principal 
cells  cannot  be  distinguished  apart;  they  are  granular  and  in  a 
condition  of  cloudy  swelling  and  fatty  degeneration,  and  are  shrunken. 
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The  capillaries  are  dilated  and  round  cells  are  found  in  the  inter- 
glandular  tissue,  between  the  epithelial  cells  and  on  the  surface 
(Fig.  152).     Karyokinesis  may  be  present. 

Bacteria  are  commonly  found  present,  of  which  the  most  frequent 
types  are  the  Bacillus  lactis  aerogenes,  Bacillus  eoli  communis,  pro- 
teus  vulgaris,  otdium  albicans,  and  streptococci. 

Symptoms. — These  vary  according  to  the  severity  of  the  attack. 
There  are  loss  of  appetite,  discomfort,  fulness  or  pressure  in  the  region 
of  tlie  stomach,  l>elching  of  gas  which  may  taste  sour,  and  occasional 
nausea.  In  some  cases  there  are  no  rise  of  temperature  and  no  vom- 
iting, and  the  symptoms  pass  off  in  a  day  or  two;  the  bowels  are 
costi\'e  or  diarrhea  is  present. 

In  more  severe  cases  there  are  pains  in  the  gastric  region,  head- 
ache, nausea,  vomiting  (prolonged  and  excessive),  first  of  food,  then 
chiefly  of  mucus,  at  times  streaked  with  bloody  and  frequently  bilious 
vomiting.  There  may  be  considerable  prostration.  Often  there  is 
an  acid  taste  in  the  mouth.  There  is  generally  a  temjierature, 
sometimes  rising  to  102**  to  104^  F.,  and  at  times  chills,  and  the 
tongue  is  usually  coated  and  swollen.  The  pulse  is  frequently  rapid 
and  feeble. 

In  the  cases  due  to  ingestion  of  spoiled  food,  etc.,  auto-intoxica' 
tion  undoubtedly  results  and  aggravates  the  symptoms. 

Vomiting  usually  follows  the  introduction  of  the  irritant,  but  is 
sometimes  delayed  for  some  hours,  and  food  is  found  that  was 
ingested  twelve  or  fifteen  hours  before,  a  condition  of  acute  motor 
insufficiency.  Constipation  or  diarrhea  is  present.  The  early 
vomitus  often  has  a  disagreeable  odor  and  contains  food  remnants. 
The  reaction  is  slightly  acid  and  free  hydrochloric  acid  is  often 
absent.  I.factic  and  other  organic  acids  are  at  times  present.  Occa- 
sionally a  duodenitis  mih  jaundice  is  associated.  Herpes  labialis  is 
quite  frequent. 

Physical  Examination. — The  region  of  the  stomach  is  usually 
distended  and  sensitive,  and  may  be  tender  on  pressure. 

Urine  is  scanty,  dark  in  color,  of  high  specific  gravity,  urates  are 
marked,  and  occasionally  indican  and  albumin  are  present. 

Duratioii. — This  is  usually  short,  from  two  to  three  days,  though 
at  times  prolonged  to  a  week. 

Diagnosis, — Some  of  the  infectious  diseases,  notably  scarlatina, 
begin  like  the  febrile  form  of  acute  gastritis,  and  one  should  always 
be  on  the  watch  for  such  an  occurrence. 

In  rare  cases  the  symptoms  are  intensely  severe,  headache  and 
even  delirium  being  so  marked  as  to  have  been  mistaken  for  men- 
ingitis. In  the  latter  case.  Kernig's  sign  can  be  elicited  and  lumbar 
puncture  is  an  aid  to  diagnosis. 

In  biliary  colic,  with  acute  vomiting,  the  pain  radiates  to  the 
right  side  or  right  shoulder,  and  pain  over  tlie  gall-bladder  is  present. 

In  cholecystitis,  with  or  without  calculi,  with  little  or  no  pain 
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and  no  jaundice,  but  vomiting,  the  diagnosis  is  more  difficult.  The 
previous  history,  tenderness  over  the  gall-bladder,  and  the  presence 
of  leukoc)rtosis,  especially  the  increase  in  the  polynuclears,  are 
significant.  Hyperchlorhydria  is  frequently  associated.  The  pres- 
ence of  Head's  gall-bladder  zone  of  cutaneous  algesia  aids  diagnosis. 

With  peritonitis,  we  have  muscular  rigidity,  leukocytosis,  in- 
creased polynuclears,  marked  abdominal  tenderness,  and  distention. 

With  nervous  gastralgia,  the  material  vomited  is  usually  very  acid 
(hyperchlorhydria),  no  mucus,  and  there  is  the  nervous  history. 

With  typhoid  fever,  we  have  the  gradual  rise  of  temperature, 
increasing  daily,  the  splenic  enlargement,  frequently  the  eruption, 
often  bronchitis,  Ehrlich's  diazo  and  the  Widal  reactions;  while 
with  acute  gastritis  the  rise  of  temperature  is  sudden  and  the  fall 
equally  sudden,  and  there  are  the  absence  of  splenic  enlargement 
and  other  symptoms. 

When  jaundice  is  associated  with  acute  gastritis,  the  duodenum 
has  evidently  become  involved.  The  gastric  crises  of  locomotor 
ataxia  have  been  mistaken  for  acute  gastritis,  but  the  absence  of 
knee-jerks,  the  Romberg  symptom,  and  Argyll-Robertson  pupil  are 
diagnostic  of  tabes. 

Prognosis. — This  is  favorable,  except  in  very  old  people  and 
invalids. 

Treatment. — Prophylaxis. — In  patients  subject  to  attacks  of 
acute  gastritis,  excess  in  eating,  rich  food,  lobster,  food  and  drink 
that  are  too  hot  or  cold,  or  any  articles  for  which  they  have  an 
idiosjrncrasy  should  be  forbidden.  Candy  and  cake  should  not  be 
allowed.  Unripe  and  dirty  fruit  should  be  avoided.  With  infants, 
care  should  be  taken  as  to  the  storage  of  milk  and  its  preparation. 

If  the  acute  gastritis  be  due  to  ingestion  of  improper  food,  there 
are  two  principles  to  follow:  Clear  out  the  gastro-intestinal  tract 
and  give  rest  to  the  stomach.  If  there  are  other  factors,  the  first 
consideration  does  not  apply.  In  all  cases  rest  in  bed  should  be 
enjoined. 

In  the  mild  cases,  with  nausea  but  no  vofniting,  castor  oil,  i  to  i  i 
ounces  (32.0-48.0);  or,  if  there  is  doubt  of  this  being  retained,  then 
calomel,  2  to  5  grains  (0.125-0.3),  or  blue  mass,  5  grains  (0.3),  followed 
in  twelve  hours  by  a  saline,  such  as  a  wineglass  of  Apenta,  or  citrate 
of  magnesia  (wineglass) ,  or  magnesium  sulphate,  i  to  2  drams  (4.0- 
8.0),  should  be  administered.  Laxol,  a  preparation  of  castor  oil  with- 
out the  disagreeable  taste,  is  often  well  borne  in  the  same  dosage  as 
castor  oil. 

If  much  nausea,  calomel,  tV  grain  (0.006),  with  sodium  bicarbon- 
ate, i  grain  (0.0325),  every  hour  for  eight  or  ten  doses,  followed  by  a 
saUne.     Other  combinations  are  given  on  page  214. 

Children  should  receive  proportionately  small  doses  of  cathartics. 

For  eructation  of  acid  fluid  (pyrosis),  bismuth  subnitrate,  3  grains 
(0.2),  with  sodium  bicarbonate,  3  grains  (0.2),  every  hour  or  two; 


214 


DISEASES  OF  THE  STOMACH  AND  INTESTINES 


or  magnesia  usta,  h  ounce  (i6.o),  with  sodium  bicarbonate,  J  ounce 
(i6,o).  as  much  as  covers  the  point  of  a  kinfe»  ev'ery  three  hours. 

For  nausea  or  vomiting,  oxalate  of  cerium,  i  grain  fo.065),  every 
hour  for  sev^eral  doses,  or  bismuth  snbnitrate,  2  to  4  grains  (0.125- 
0.25),  ah:)ne,  or  with  sodium  bicarlx>nate,  same  dose;  or  gelatin  (i 
per  cent,  solution),  dose  1  dram  (4.0),  every  hour,  given  cold;  or  milk, 
8  ounces  (250.0  c.c),  with  oxalate  cerium,  10  grains  fo.6)  and  sodium 
bicarbonate,  10  grains  (0.6),  packed  in  ice;  dose,  i  dram  (4.0)  every 
hour;  or  Fowler*s  solution  of  arsenic,  i  minim  (0-06),  every  hour  for 
four  doses,  are  of  value.     This  last  is  very  efficacious, 

TeaspoonJul  doses  of  hot  water  or,  occasionally,  a  piece  of  cracked 
ice,  or  white  of  raw  Qgg  beaten  up  and  given  cold  in  i-dram  doses 
(4,0),  ever\^  half -hour  to  an  hour,  are  useful. 

Cocain,  carbolic  acid,  or  creosote  I  strongly  deprecate.  Heat  should 
be  applied. 

Application  of  Heat. — A  hot- water  bag,  one- third  full  to  avoid 
weight;  a  Japanese  hot  box,  a  light  hot  salt-bag,  a  thin  tin  pie-plate 
heated  in  the  oven  and  covered  with  flannel ;  or  moist  heat  by  means 
of  a  flaxseed  poultice,  hot  mashed  potato,  or  bread  poultice  in  country 
practice ;  mustard  and  flour  poultice  (equal  parts) ;  or  black  or 
red  pepper  poultice — i  dram  (4.0)  to  i  pint  (500  ex.)  of  boiling  water 
— and  wring  out  flannel  in  the  same  and  apply,  covering  with  oiled  silL 

If  the  discomfort  is  marked,  then  give  warm  salt  water,  h  to  i  dram 
(2.Q-4.0)  of  salt  to  8  ounces  (250  c.c.)  of  water,  and  tickle  the  fauces 
to  promote  vomiting,  or  perform  lavage. 

Small  doses  of  hot  water  may  l>e  given  to  reheve  thirst  and  food 
should  be  avoided  for  tufcnfy-  four  hours. 

If  small  quantities  of  nourishment  be  given,  I  have  found  1  oimce 
(32.0)  doses  every  hour  of  a  5  per  cent,  gelatin  solution  (in  a  glass 
packed  in  ice)  of  special  value,  or  small  quantities  of  milk  and  lime- 
water  (equal  parts),  or  peptonized  milk  or  koumiss. 

In  severer  cases,  the  stomach  should  be  emptied,  preferably  by 
lavage,  i  to  2  ounces  (32.0-64.0)  of  Phillips'  milk  of  magnesia  to  2 
quarts  (liters)  of  warm  water  being  excellent  for  this  purpose.  Plain 
warm  water  or  normal  salt  solution  may  be  employed, 

I  frequently  administer  calomel,  3  to  5  grains  (0,2-0.3).  ^.nd  so- 
dium bicarb^mate,  5  grains  (0.3),  in  a  little  water,  through  the  stomadi' 
tube  after  lavage  Ixjfore  withdrawal  of  the  tube.  This  is  generally 
retained,  with  resulting  thorough  clearing  of  the  bowels.  Saline 
solution  should  not  be  employed  for  lavage  if  calomel  is  tlius  given. 

Later  an  enema  of  a  saturated  solution^2  to  3  ounces  (64,0-^6,0) 
— of  magnesium  sulphate,  or  a  recurrent  enteroclysis  with  normal 
saline  solution  at  110°  F.  should  be  administered  (several  quarts — 
liters),  or  a  soapsuds  enema,  i  quart  (liter),  containing  oHvt  oil, 
6  ounces  (200  cc),  may  be  substituted.  Even  if  the  calomel  be 
omitted,  it  is  of  great  importance  to  move  the  bowels.  If  the  case 
is  not  due  to  ingestion  of  irritating  food,  then  bismuth  subnitrate,  ox- 
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alate  of  cerium,  a  few  doses  of  iV  grain  (0.006)  of  calomel  every  horn-, 
sodium  bicarbonate,  etc.,  may  be  tried  for  a  brief  period;  and  if 
these  fail,  lavage  should  be  performed.  Gelatin  solution  or  white  of 
egg  often  are  of  value  in  such  cases. 

With  biUous  vomiting,  lavage  should  be  employed  at  once,  as 
there  is  practically  reversed  peristalsis  with  an  open  pylorus,  and 
the  continuous  accumulation  of  bile  in  the  inflamed  stomach  keeps 
up  the  vomiting.  Enteroclysis  should  be  used  after  lavage  (within 
one  hour)  to  promote  normal  peristalsis. 

It  may  be  necessary  to  wash  the  stomach  several  times,  but  it  is 
the  best  method  to  check  vomiting. 

In  the  severe  cases,  due  to  ingestion  of  improper  food,  it  is  my 
opinion  that  calomel  should  be  given  directly  after  lavage,  even 
though  some  of  it  be  vomited,  as  auto-intoxication  is  a  factor. 

In  addition  to  the  milk  of  magnesia,  if  the  vomitus  is  very  foul, 
I  add  10  grains  (0.6)  resorcin  to  the  fluid  for  lavage  and  wash  with  the 
patient  both  in  the  erect  and  lying-down  position.  I  do  not  care 
for  apomorphin,  tV  grain  (0.006),  ipecac,  or  tartar  emetic  to  empty 
the  stomach. 

If  there  is  considerable  prostration,  enemata  of  hot  normal  salt 
solution  (115°- 1 20°  F.)  and  strychnin  by  hypodermic — ^5  to  ?V 
grain  (0.00108-0.002) — may  be  necessary,  or  even  5  grains  (0.3)  cam- 
phor in  20  minims  almond  oil  by  hypodermic. 

In  rare  cases,  when  there  has  been  much  vomiting  and  the  patient 
is  exhausted,  codein,  J  to  }  grain  (0.008-0.016),  by  hypodermic,  or 
the  same  amount  of  morphin  may  be  used.  I  sometimes  employ  a 
single  dose  after  lavage  to  quiet  the  patient.  A  suppository — 
I  grain  (0.064)  opium,  or  }  grain  (o.oi6)  morphin  with  i  grain  (0.021) 
extract  belladonna — may  be  substituted. 

Diet, — Entire  abstinence  from  food  during  the  first  twenty-four 
hours  or  longer  is  preferable;  nutritive  enemata  may  be  given  and 
injections  (rectal)  of  hot  saline  solution  to  relieve  thirst. 

For  the  latter,  i-dram  (4.0)  doses  of  hot  water  by  mouth,  or  of  a 
cold  I  to  2  per  cent,  gelatin  solution  are  preferable  to  cracked  ice.  The 
gelatin  seems  to  have  an  excellent  effect.  Proctoclysis  is  also  excel- 
lent for  the  same  purpose. 

Later,  small  doses  of  cold  gelatin  (5  per  cent,  solution)  or  milk 
and  lime-water  (equal  parts)  can  be  given,  or  milk,  8  ounces  (250  c.c), 
with  sodium  bicarbonate,  10  grains  (0.6),  and  cerium  oxalate,  10 
grains  (0.6),  in  J-  to  i -ounce  (16.0-32.0)  doses,  given  cold,  every  two 
or  three  hours. 

White  of  ^gg  beaten  up  and  given  cold;  barley-water  alone  or  with 
milk  (equal  parts) ;  rice  gruel,  very  thin,  made  from  rice  flour  (Park 
and  Tilford)  with  milk  may  be  added. 

Later,  add  eggs  (soft  boiled),  scraped  raw  beef,  pigeon  (boiled), 
calves*  brains,  zwieback,  broths,  soups,  bouillon,  boiled  chicken,  and 
gradually  increase  to  full  diet. 
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oiiss  (lo.o); 
3ij  (60.0). 


If  after  the  acute  attack  has  subsided  the  patient  suffer  from  a1 
feeling  of  pressure  and  discomfort^  dilute  hydrochloric  acid  may  be] 
given  to  aid  digestion. 

I^.     Acid,  hydrochlor,  dilut,  

Aq.  destii  . .   q.  s.  ad. 

Sig. —  5i  to  ij  (4.0-8.0).  in  water,  t,  1.  d. 

The  same^  combined  with  small  doses  of  tincture  of  nux  vomica/ 
5  minims  (0.3)  in  each  dose,  or  with  compound  tincture  of  cinchona, 
10  minims  (0.6)  in  each  dose,  may  be  given* 

These  remedies  shf>uld  l)e  administered  one- half  hour  after  meals 
or  the  same  time  before. 

TOXIC  GASTRITIS 

Etiology.^ — This  most  intense  form  of  inflammation  of  the  stomach 
is  caused  by  the  swallowing  of  concentrated  mineral  acids  or  strong 
alkalis,  or  by  poisons,  such  as  phosphorus  or  arsenic.  Among  such 
acids  are  nitric,  snlphoric,  hydrochloric,  oxalic,  and  carbolic ;  the 
caustic  alkalis,  as  caustic  potash,  caustic  soda,  soap  lees,  and  strong 
ammonia;  alcohol,  phosphorus,  arsenic^  potassium  cyanid,  corrosive 
sublimate,  and  potassium  chlorate.  The  effects  are  more  severe  on 
the  empty  stomach.     Croton  oil  may  also  produce  this  condition. 

Anatomy. — ^The  acids  and  alkalis  destroy  the  parts  they  come  in 
contact  with,  causing  various  degrees  of  sloughing  of  the  mucous^ 
membrane.     They  may  penetrate  the  submucosa  or  the  entire  stom- 
ach wall  and  produce  perforative  peritonitis. 

Alcohol,  phosphorus,  or  arsenic  cause  an  acute  inflammation  of 
severe  type,  the  mucous  membrane  becoming  swollen  and  super- 
ficially necrotic,  with  hemorrhagic  spots  in  the  submucosa,  and 
there  is  fatty  degeneration  of  the  epithelia  of  the  glandular  tubuli. 

Symptoms. — There  is  intense  pain  in  the  gastric  region,  violent 
and  buniing  in  character,  and  increased  on  pressure;  and  frequently 
pain  in  the  pharynx  and  esophagus  (along  the  sternum).  There 
are  salivation,  difliculty  in  swallowing,  and  usually  vomiting,  con- 
stant and  repeated,  which  fails  to  relieve  the  pain.  This  is  generally 
immediate,  though  not  always  so.  There  may  be  food  remnants  in 
the  vomit,  mucus,  streaks  of  blood,  and  even  shreds  of  mucous 
membrane.  The  abdomen  is  tender,  at  times  distended,  though 
occasionally  contracted.  SvTtiptoms  of  collapse  often  appear,  the 
face  is  pale  and  anxious,  the  skin  pale  and  extremely  cold,  pulse 
rapid  and  feeble,  respiration  rapid  and  shallow.  There  are  rest- 
lessness and  sometimes  convulsions. 

Albumin  and  blood  often  are  present  in  the  urine  and  petechiae 
under  the  skin.  The  writer  has  recently  seen  a  fatal  case  of  biclilo- 
rid  poisoning  with  marked  hemorrhagic  tendency.  Peritonitis, 
shock,  or  respiratory  or  cardiac  failure  may  cause  the  fatal  issue, 

Some  case5  are  more  protracted.  There  may  be  jaundice  01 
hematuria,  or  intestinal  ulceration,  or  degeneration  of  the  liver  or 

^  Oxyntin  capsules  with  nux  vomica,  one  to  two  capsules  t.  1,  d.,  a.  c,  of  p.  c, 
are  an  excellent  substitute. 
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kidneys.  Phosphorus-poisoning  may  produce  hemorrhagic  jaundice 
and  symptoms  simulating  acute  yellow  atrophy  of  the  liver. 

Stricture  of  the  esophagus,  pylorus,  or  cardiac  orifice  of  the 
stomach  may  result  from  the  damaged  mucous  membrane,  with 
corresponding  symptoms,  such  as  dilatation  of  the  stomach,  etc. 
In  rare  cases  atrophy  of  the  mucous  membrane  (achylia  gastrica) 
follows,  or  hour-glass  stomach,  or  perigastric  adhesions. 

Diagnosis  is  usually  easy.  The  sudden  appearance  of  violent  gas- 
tric symptoms  in  a  perfectly  healthy  subject  should  excite  suspicion. 

Inspection  of  the  lips,  mouth,  and  tongue  will  show  the  effect  of 
corrosive  poison,  if  such  have  been  taken,  and  examination  of  the 
vomitus  and  odor  of  the  breath  may  afford  information.  Inspection, 
if  possible,  of  the  receptacle  from  which  the  substance  was  taken, 
and  examination  of  the  latter,  if  any  remain,  are  important.  The 
patient  often  gives  a  clear  history. 

Prognosis. — It  is  best  to  give  a  guarded  prognosis  even  in  appar- 
ently favorable  cases. 

Treatment. — There  are  certain  cardinal  rules  to  follow  in  the  treat- 
ment of  toxic  gastritis:  first,  administer  fluid  to  dilute  the  poison, 
and  at  the  same  time  give  an  antidote ;  empty  the  stomach  as  rapidly 
as  possible,  preferably  by  lavage;  administer  demulcents;  stimulate 
the  patient  and  give  a  cathartic  to  clear  the  poison  from  the  bowels. 

Though  some  advise  against  lavage  in  poisoning  from  acids  and 
alkahs  for  fear  of  perforating  the  stomach,  there  is  far  greater  danger 
of  perforation  by  leaving  the  poison  in  the  organ,  with  the  additional 
risk  of  cardiac  or  respiratory  failure,  or  subsequent  damage  to  the 
intestines  or  other  viscera. 

Lavage  by  siphonage  of  the  stomach  is  indicated  in  all  cases  of 
poisoning.  Warm  water  at  about  101°  F.  should  be  employed,  and 
the  organ  washed  until  thoroughly  clean.  Any  bland  fluid,  such  as 
tea,  coffee,  soup,  water,  or  milk,  can  be  used  in  an  emergency  to  dilute 
the  poison  and  wash  the  stomach. 

A  gastric  siphon  can  be  improvised  from  k  fountain  syringe  by 
removing  the  tip  and  clip  and  rounding  the  edges  of  the  extremity; 
or  from  a  kitchen  funnel  and  rubber  tube  of  small  caliber. 

If  lavage  be  impossible,  then  give  a  pint  of  lukewarm  water  with 
2  drams  (8.0)  of  mustard  dissolved  therein,  or  warm  salt  water,  and 
tickle  the  fauces  with  the  finger  or  a  feather. 

Apomorphin,  -^  grain  (0.006),  by  hypodermic;  zinc  sulphate, 
30  grains  (2.0),  in  4  ounces  (30.0)  of  water;  copper  sulphate,  5  grains 
(0.3),  providing  these  latter  were  not  the  poisons  ingested;  or  syrup 
of  ipecac,  i  to  3  drams  (4.0-12.0),  can  be  employed. 

Among  useful  demulcents  are  whites  of  raw  eggs,  milk,  olive  oil, 
barley-water,  flour  boiled  with  water,  and  gum-arabic  water.  Fats 
and  oils  should  be  avoided  in  phosphorus-poisoning.  The  subsequent 
treatment  is  of  acute  gastritis,  enteritis,  and  of  special  symptoms. 

Antidotes. — For  Acid  Poisoning. — Alkalis,  such  as  calcined  mag- 
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nesia;  powdered  chalk  in  water;  sodium  carbonate  (washing  soda), 
dilute;  potassium  carbonate;  sodium  or  magnesium  sulphate,  j  ounce 
(16.0),  in  water;  Carlsbad  salts;  soapsuds  in  water.  Soda  bicar- 
bonate, I  ounce  (16.0),  or»  if  nothing  else  is  at  hand^  plaster  scraped 
from  the  wall,  dissolved  in  water,  8  ounces  (250  c.c.j.  can  be  employed. 

For  Carbolic  Acid, — Alcohol  (95  per  cent.),  i  to  3  ounces  (32.0- 
96.0);  raw  whisky  or  brandy,  or  liquor  with  a  large  percentage  of 
alcohol  The  alkalis  can  l:>e  used  subsequently  or  alone  if  alcohol  or 
liquors  are  not  obtainable. 

For  Caustic  Alkalis. — Dilute  acids,  such  as  dilute  vinegar  or  lemon 
juice;  tartaric  or  citric  acid. 

Far  Tartar  Emetic  and  Antimony  and  Its  Compounds. —Tannic  acid 
or  strong  tea. 

For  Arsenic  attd  Its  Compounds. — Tincture  of  perchlorid  of  iron, 
ij  ounces  (48.0)  in  a  wineglass  of  water,  add  §  ounce  (16,0)  sodium 
carbonate  (washing  soda)  in  half-tumbler  of  water,  mix,  and  admin- 
ister. This  renders  insoluble  about  5  grains  (0.3)  of  arsenic.  Repeat 
dose,  or  give  dialyzed  iron,  tablespoonful  doses. 

For  Copper  Salts, — ^ Potassium  ferrocyanid»  1  dram  (4.0)  to  4 
ounces  (125  c.c.)  of  water,  forms  insoluble  copper  cyanid. 

For  lodin,  lodids,  and  Iodoform. — Starch  solution  in  cold  water; 
sodium  bicarbonate;  lead  acetate,  2  drams  (8.0)  in  4  ounces  (125  ex.) 
of  water. 

For  I^ad  and  Its  Salts, — Magnesium  or  sodium  sulphate,  1  ounce 
or  more,  or  dilute  sulphuric  acid,  30  minims  (2.0),  in  water. 

For  Mercury  and  Its  Salts  (Corrosive  Sublimate ,  etc,).— White  of 
raw  egg;  milk;  form  albuminate. 

For  Silver  Nitrate. — Salt  solution,  teaspoon  of  salt  in  water,  4 
ounces  (125.0). 

For  Zinc  Salts. — Sodium  or  potassium  carbonate;  tannic  acid; 
tea;  white  of  egg;  milk. 

For  Phosphorus  (Rat  Paste,  Matches). — Copper  sulphate,  3  to  5 
grains  (0.2-0,3),  in  4  ounces  (125  c.c.)  of  water,  a  number  of  doses; 
forms  insoluble  phosphid  of  copper  and  acts  as  an  emetic;  old  French 
turpentine.  Avoid  oils,  fats,  milk,  and  yolks  of  eggs.  Avoid 
American  or  German  turpentine. 

For  Alcohol. — Ammonium  carbonate,  3  grains  (0.2),  in  water. 

The  stomach  should  receive  rest  after  immediate  treatment. 
Pain  may  l^e  relieved  by  local  heat,  or  codein  or  morphin,  J  to  i  grain 
(0.008-0.016),  hypodermically.  Large  doses  of  bismuth  subnitrate 
may  be  given  if  the  bowels  continue  irritable.  Retention  or  sup- 
pression of  urine  must  be  watched  for.  In  the  latter  case,  entero- 
dysis,  with  hot  normal  salt  solution  at  1 1 5**  to  1 20°  F.  Stenosis 
of  the  esophagus  may  be  dilated  if  possible ;  if  stenosis  of  the  pylorus, 
appropriate  treatment  as  for  gastric  dilatation,  and  in  most  cases 
subsequent  operation.  If  atrophy  of  the  gastric  mucosa  result, 
the  treatment  is  for  achylta  gastrica.  For  perforative  peritonitis 
operation  is  indicated. 
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PHLEGMONOUS  GASTRITIS 

(Synonyms. — Suppurative  laflammatioti  of  the  Stomach;  Gastritis  Fhlegmonosa; 
Abscess  of  the  Stomach  J 

This  is  a  rare  disease  and  usually  runs  an  acute  course,  though 
occasionally  subacute.  The  process  begins  in  the  submucosa  and 
sometimes  extends  to  the  muscular  coat,  and  at  times  to  the  mucous 
or  serous  coats.  It  is  more  frequent  in  men.  It  is  primary  or  idio- 
pathic, due  to  some  micro-organism,  especially  the  streptococcus, 
probably  entering  through  some  solution  of  continuity  in  the  mucous 
membrane;  or  secondary  (metastatic),  due  to  pyemia,  puerperal 
infection,  or  the  exanthemata. 

Errors  in  diet,  alcoholic  excess,  trauma,  etc.,  have  been  given  as 
causes,  but  probably  only  are  contributory  by  depressing  the  system. 


Fig,  153. — Phlegmonous  gastritis:  i,  Gastric  mucosa  in§ltrated  with  pus-cells 
I  the  interglandular  tissue;  3,  submucosa  thicltened  and  infiltraled;  3,  purulent 
ollection  oozing  out  on  section;  4,  fat  tissue.      (From  Bassler's  "  Diseases  of  the 
Stomach  and  Upper  Alimentary  Tract."    Copyright,  19 to,  by  F.  A.  Da\TS  Com- 
pany.) 

Traumatism  might  cause  damage  to  the  mucosa  and  render  infection 
aore  easy, 

Age.-—CsLS/^s  have  been  reported  from  ten  years  of  age  to  eighty- 
five.     It  is  probably  most  frequent  in  early  adult  and  middle  life. 

There  are  two  forms  met  with:  a  diffuse  purulent  infiltration 
and  a  circumscribed  abscess. 

Morbid  Anatomy. — In  the  diffuse  type  a  large  area  of  the  sub- 
mucosa is  frequently  involved.  It  is  thickened,  infiltrated  with 
pus.  and  multiple  small  abscesses  are  often  present  (Fig.  153),  The 
pyloric  end  is  more  frequently  attacked.     The  muscular  wall  is  often 
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involved  or  the  pus  may  burrow  through  to  the  peritoneum.  The 
mucosa  is  usually  also  affected  and  is  swollen,  and  there  is  granular 
degeneration  of  the  gland  cells.     Perforation  of  the  mucosa  may  occur. 

In  the  abscess  type  there  is  generally  a  single  circumscribed 
abscess  of  variable  size,  starting  in  the  subraucosa  and  involving  the 
muscular  layer.  The  mucosa  and  serosa  are  often  involved.  It 
may  terminate  favorably  by  perforating  into  the  stomach  (a  rare 
event)  or  perforate  into  the  peritoneal  cavity. 

Symptoms. — The  patient  may  have  for  a  brief  period  a  few 
dyspeptic  symptoms,  such  as  loss  of  appetite,  thirst,  and  some 
burning  in  the  stomach,  but  these  are  usually  absent. 

The  attack  is  generally  of  an  acute  fulminating  type :  Severe  pain 
or  burning  in  the  gastric  region,  a  rapid  rise  of  temperature  to  roj** 
to  105°  F.p  with  slight  intermissions;  frequently  chills;  often  vomiting 
of  mucus,  bile,  and  food  remnants,  but  no  pus,  unless  the  abscess 
breaks  into  the  stomach,  which  is  a  rare  event.  The  area  over  the 
stomach  is  very  sensitive  to  pressure  and  there  is  some  tympanites. 
There  is  constipation  or,  more  usually*  diarrhea.  The  pulse  is  rapid 
and  feeble,  occasionally  there  is  jaundice. 

The  patient  presents  all  the  aspects  of  a  severe  infection,  with' 
delirium  and  coma  preceding  death.  The  blood  examination  shows 
letikocyiosis  with  increase  in  the  polynuckars.  There  is  muscular 
rigidity  in  the  upper  quadrant  of  the  abdomen,  of  the  recti  muscles^] 
due  to  f>eritoneal  irritation,  even  before  perforation  occurs.  This  is  a 
valuable  sign.  With  general  peritonitis  we  have  the  usual  symptoms 
— pain,  distention,  general  tenderness  on  pressure,  etc. 

With  a  circumscribed  abscess  the  tenderness  is  more  localized, 
the  symptoms  not  so  severe,  and  the  duration  longer.  Percussion 
and  palpation  may  locate  the  process  if  localized. 

Duration. — Three  or  four  days,  rarely  one  to  two  weeks. 

Diagnosis. — The  temperature,  chills,  fulminating  ch^"acter, 
leukocytosis,  and  early  recognition  of  muscular  rigidity — all  point 
to  an  acute  suppurative  process.  Abscess  of  the  liver  and  subphrenic 
abscess  are  not  of  such  acute  type.  Acute  cholecystitis  and  acute 
pancreatitis  are  more  apt  to  be  confounded  w^th  abscess  of  the 
stomach. 

With  acute  pancreatitis  the  temperature  at  first  may  be  low, 
tympanites  is  earlier  and  more  marked,  and  there  are  circumscribed  ^ 
tenderness  in  the  course  of  the  pancreas  and  tender  spots  throughout 
the  abdomen  (Fitz).  Constipation  is  usual;  also  the  symptoms 
may  resemble  intestinal  obstruction.  Abscess  of  the  pancreas  is 
slower  in  its  course  and  there  is  a  longer  history. 

Acute  cholecystitis  is  a  much  more  frequent  condition  than 
phlegmonous  gastritis.  The  gall-bladder  can  at  times  be  palpated, 
is  tender,  and  we  have  the  previous  history. 

Treatment.— Laparotomy  is  advised,  both  to  settle  the  diagnosis 
and  afford  relief  if  possible.      Should  this  not  be  consented  to,  then 
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the  ice-bag,  rectal  feeding,  enteroclysis   to  relieve  tympanites,  and 
opiates  are  indicated. 

Bov6e  ^  reports  a  case  with  operation  and  recovery. 

CHRONIC  GASTRITIS 
(Synonyms. — Chronic  Gastric  Catarrh;  Chronic  Dyspepsia.) 

Definition. — A  chronic  inflammation  of  the  mucous  membrane 
of  the  stomach,  with  the  production  of  mucus  and  changes  in  the 
gastric  juice,  causing  disturbances  in  the  act  of  digestion. 

Etiology. — This  disease  is  more  frequent  in  men  than  in  women. 
It  may  follow  the  acute  type,  especially  after  recurrences  of  this 
condition.  The  same  irritating  agents  that  cause  acute  gastritis 
can  produce  the  chronic  type  when  acting  for  a  long  period  of  time; 
notably,  fast  eating  with  imperfect  mastication,  overloading  the 
stomach,  indigestible  food,  highly  spiced  dishes,  cold  drinks  in  excess, 
overrich  food,  excessive  use  of  tea  or  coffee,  and  overindulgence  in 
alcohol  (the  so-called  "drunkards'  catarrh");  excessive  use  of 
tobacco,  especially  in  tobacco-chewers  and  those  who  indulge  in 
dry  smoking  (chewing  the  cigar-butt),  an  unhealthy  condition  of 
the  mouth  or  teeth,  and  swallowing  the  products  of  decomposition. 
Habitual  use  of  drugs  may  be  a  cause. 

Discharges  from  the  nose  or  ear  through  the  Eustachian  tube, 
which  are  then  swallowed,  have  been  factors  in  several  cases  that 
I  have  observed.  Thrush  may  cause  mold  in  the  stomach.  Chronic 
gastritis  may  be  secondary  to  the  acute  infectious  diseases,  such  as 
typhoid  fever.  It  is  frequently  associated  with  cancer  of  the  stomach 
and  is  often  present  in  the  atonic  type  of  dilatation  of  the  stomach. 

It  may  be  secondary  to  cirrhosis  of  the  liver,  pulmonary  or 
cardiac  disease,  and  chronic  nephritis  and  syphilis.  Among  consti- 
tutional causes  are  gout,  diabetes,  leukemia,  and  severe  anemia. 

Classification. — Chronic  catarrhal  gastritis  may  be  classified 
as  follows : 

1.  Acid  gastritis  (gastritis  hyperpeptica,  hypersthenic  gastritis), 
or  acid  catarrh  of  the  stomach,  first  described  by  Boas. 

This  is  considered  on  the  borderline  and  to  be  the  initial  stage  of 
chronic  gastritis.  There  is  a  slight  increase  in  the  hydrochloric  acid, 
and  Boas  believes  this  occasionally  occurs  in  the  early  stages  of 
chronic  gastritis.     There  is  also  the  presence  of  mucus. 

2.  Chronic  catarrhal  gastritis,  under  which  is  described  mucous 
gastritis  (Ewald),  which  is  merely  a  severe  type  with  great  secretion 
of  mucus. 

We  must  remember  that  occasionally  from  a  long-continued 
chronic  gastritis,  other  conditions  may  arise. 

(a)  There  may  be  a  great  thickening  of  the  mucosa  (hyperplasia), 
so  as  to  produce  thick  folds,  the  so-called  et^t  mamelonn^,  and  this, 

*  Amer.  Jour.  Med.  Sci.,  May,  1908. 
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combined  with  swelling  of  the  mucosa,  causes  benign  stenosis  of  the 

pylorus;  or  sometimes  wart-like  ejccrescences  (gastritis  poh^posa) 
develop,  which,  if  situated  at  the  pylorus,  can  produce  partial  ob- 
striiction^a  benign  stenosis,  with  dilatation  of  tlie  stomach;  or  a 
proliferation  of  interstitial  tissue  occurs  and  muscular  hypertrophy, 
with  resulting  hypertrophic  stenosis  of  the  pylorus. 

Chronic  gastritis  may,  therefore,  produce  and  have  associated 
with  it  benign  pyloric  stenosis  and  dilatation  of  the  stomach. 

(b)  On  the  other  hand,  a  degeneration  or  atrophy  of  the  muscular 
fibers  due  to  hyperplasia  of  the  connective  tissues  may  cause  atony, 
and  atonic  dilatation  of  the  stomach  may  result,  and  these  conditions 
will  improve  with  the  improvement  of  the  gastritis. 

They  only  occur  in  the  more  advanced  cases.  In  the  patients 
whom  we  are  called  upon  to  treat,  the  stomach  is  usuaUy  of  twrtnal 
siz€t  non-atonic,  and  with  normal  or  slightly  diminished  motor 
functions. 

3.  Atrophic  gastritis  (Anadenia  ventriculi,  Ewald),  an  atrophy 
of  the  mucous  lining  of  the  stomach,  can  result  from  chronic  gastritis. 
Of  these,  there  are  two  forms: 

(a)  Phthisis  ventriculi,  a  thinning  of  the  coats  of  the  organ,  w^hich 
may  remain  of  normal  size  or  be  increased  in  size. 

(b)  Cirrhosis,  or  sclerosis  ventriculi,  an  enormous  thickening  of 
the  muscular  coat  and  a  great  reduction  in  the  volume  of  the  stomach. 

Atrophic  gastritis  is  described  under  Achylia  gastrica. 

Morbid  Anatomy  of  Chronic  Catarrhal  Gastritis* — The  mucous 
membrane  is  yellowish-gray  or  slate-gray  in  color,  and  in  secondar>^ 
catarrhal  conditions  produced  by  congestion  may,  in  some  parts, 
be  intensely  red.  It  is  swollen,  thickened,  and  covered  with  a  closely 
adherent  tenacious  mucus,  which  is  usually  cloudy  and  gray  in  color, 
due  to  various  cells,  epithelia,  and  leukocytes,  and  occasionally  it  is 
tinged  with  blood.  Enlarged  veins,  patches  of  ecchymosis,  and  small 
hemorrhagic  erosions  may  be  present.  The  mucosa  in  some  in- 
stances  forms  papillary  projections  (etat  mamelonn^). 

The  pyloric  portion  is  usually  involved,  though  the  inflammation 
may  extend  over  the  entire  mucosa.  The  submucosa  and  muscular 
coats  are  at  times  hypertrophied  or  atrophied. 

Microscopically  the  followiog  conditions  appear:  The  glands  are 
enlarged,  sacculated,  and  dilated  in  cyst-like  forms,  the  tubuli  in 
many  places  being  atypic  and  branching  hke  the  fingers  of  a  glove; 
tlie  gland-cells  are  cloudy,  granular,  and  in  a  condition  of  fatty 
degeneration,  and  the  principal  and  parietal  cells  cannot  be  differen* 
tiated.  Abundant  small  cell  infiltration  presses  the  glands  apart^ 
being  especially  marked  toward  the  surface  of  the  mucosa.  Exten- 
sions of  connective  tissue  may  be  seen  passing  from  the  mucosa 
between  the  glands.  The  mouths  of  the  glands  are  at  times  filled 
with  mucus  which  projects  against  the  lumen.  Mucoid  transforma- 
tion of  the  cells  of  the  tubuh  is  a  striking  feature  and  may  extend 
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to  the  fundus  of  the  glands  and  cells.  Mucoid  degeneration  may 
replace  the  principal  and  parietal  cells. 

The  mucus  fills  part  of  these  cells,  or  may  crowd  the  protoplasm 
and  nucleus  against  the  base,  or  rupture  the  cell-membrane  and 
escape  into  the  duct  of  the  gland.  The  pyloric  region  is  usually  thus 
aflfected.     Ewald  has  described  this  condition. 

After  a  long  period  the  inflammatory  process  may  lead  to  a  total 
destruction  of  the  glandular  layer,  or  atrophy  of  the  mucous  mem- 
brane of  the  stomach — Anadenia  ventriculi  (Ewald).  Of  this  there 
are  two  forms,  as  heretofore  noted: 

(a)  Phthisis  ventriculi,  atrophy  of  the  stomach,  or  Anadenia  ven- 
triculi (Ewald),  is  a  thinning  of  the  coat  of  the  stomach,  with  a 
retention  of  or  usually  an  increase  in  the  size  of  the  organ  (dilatation). 
There  are  fatty  degeneration  and  destruction  of  the  glands,  the 
process  progressing  from  the  surface  of  the  stomach  inwardly.  In 
the  early  stage  no  glands  are  found,  but  glandular  cysts  are  present 
near  the  submucosa.  Later  these  disappear  and  the  mucous  mem- 
brane consists  chiefly  of  round  cells.  The  submucosa  is  changed 
and  the  muscular  layer  is  thinner. 

(6)  In  cirrhosis,  or  sclerosis  ventriculi,  the  stomach  coats  are 
thickened  and  there  is  a  great  reduction  in  the  volume  of  the  organ; 
in  some  cases  it  is  no  larger  than  a  pear  and  the  walls  may  be  2  to 
3  cm.  in  thickness,  the  greatest  increase  being  in  the  submucosa, 
where  the  process  starts.  The  inflammatory  process  causes  the  for- 
mation of  fibrous  tissue,  which  progresses  from  the  submucosa  to 
the  surface,  spreading  around  the  glands,  constricting  them,  and 
finally  replaces  them  with  fibrous  tissue.  The  hypertrophy  extends 
to  the  muscular  layer. 

This  condition  may  coexist  in  the  cecum  and  colon  and  so  be 
difficult  to  distinguish  from  diffuse  carcinoma.  Proliferative  peri- 
tonitis with  perihepatitis  and  ascites  are  at  times  associated. 

Atrophy  of  the  gastric  mucosa  is  described  under  Achylia  gastrica. 

Symptoms  of  Chronic  Gastritis. — These  develop  slowly;  the 
appetite  diminishes  or  is  irregular  or  easily  satiated.  There  is  a 
feeling  of  fulness  or  pressure  in  the  gastric  region  after  eating.  Occa- 
sionally heartburn  or  cardialgia  in  the  epigastrium  or  precordial 
region  or  behind  the  sternum  occurs,  generally  at  the  height  of  digestion; 
while  with  hyperchlorhydria  it  is  present  on  an  empty  stomach. 
Discomfort  or  pain  on  pressure  over  the  stomach  is  present.  Belching 
oj  gas  is  the  most  frequent  symptom  and  it  is  usually  odorless;  water- 
brash  (pyrosis),  a  bitter  or  a  tasteless  fluid,  may  be  brought  up  into 
the  mouth  (regingitation) ;  the  stomach  and  intestines  are  often 
markedly  distended  with  gas.  Nausea  is  frequently  present  and 
occasionally  vomiting. 

When  the  latter  occurs,  it  is  frequent  in  the  morning,  when  the 
stomach  is  empty,  and  consists  chiefly  of  slimy  mucus,  and  sometimes 
of  partly  digested  food  of  the  previous  day  with  mucus.     It  may 
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take  place  after  breakfast.  There  is  a  sour,  bad,  or  sally  taste  in 
the  mouth.  The  patient  in  some  cases  complains  of  palpitation  and 
shortness  of  breath  (dyspeptic  asthma  or,  more  correctly,  dyspnea). 
The  pulse  is  small  and  sometimes  slow.  There  are  fulness  in  the  head. 
insomnia,  lack  of  energy,  and  distaste  for  work.  Dizziness  may  be 
present.  Sensation  of  fear,  depression,  melancholia,  or  hypochon- 
driasis occur  in  some  patients.  The  tongue  is  usually  covered 
with  a  thick  gray  moist  fur,  though  not  always  so,  and  it  cannot  be 
said  to  be  characteristic.  The  margins  are  at  times  indented*  Odor  ■ 
of  the  breath  is  present  when  there  is  disease  of  the  mouth  or  teeth ' 
or  atony  of  the  stomach  with  fermentation.  Headache  is  quite  com- 
mon and  a  desire  to  yawn.  There  is  at  times  the  so-called  stomach- 
cough,  doubtless  due  to  pharyngeal  irritation. 

The  patient's  appearance  may  Ix^  quite  good  and  he  may  preserve 
his  weight.  In  severe  cases  he  looks  quite  badly,  and  shows  black 
rings  under  his  eyes,  has  cold  hands  and  feet,  and  chills  easily.  Some 
even  lose  considerable  weight  and  become  thin  and  emaciated.  In 
the  severe  types  with  nervous  symptoms,  intestinal  fermentation  or 
putrefaction  are  often  present  and  auto-intoxication  is  undoubtedly 
a  factor.  The  bowels  are,  as  a  rule,  constipated;  though  occasionally 
diarrhea  or  diarrhea  alternating  with  constipation  are  present. 

Physical  'ErscnmiRimn.— Inspection. — The  gastric  region  appears 
bloated. 

Percussion. — Tympanites  is  present,  but  the  stomach  is  usually 
in  the  normal  position. 

Palpation,— Thz  gastric  region  is  sensitive  to  pressure;  tenderness 
is  rather  diffuse.     No  real  pain  or  sense  of  resistance. 

Splashing  sound  can  be  produced  if  liquid  and  gas  are  present. 
It  is  only  abnormal  if  found  at  a  time  when   the  stomach  should  fer  l 
efupty.     It  would  then  show  atony.     If  found  in  an  ahnonnal  position 
(low),  it  is  an  evidence  of  dilatation  or  ptosis.     With  movable  kidney 
ptosis  can  be  diagnosed. 

Urine  is  scanty ;  contains  phosphatic  and  urate  deposits.  Specific 
gravity  is  increased. 

Diagnosis* — The  presence  of  gastric  mucus  in  the  stomach  con- 
tents is  the  chief  diagnostic  point  in  chronic  gastritis,  so  that  examina- 
tion of  the  vomitus  €>r,  prejerably^  of  the  gastric  contents  after  a  test- 
breakfast  is  imperative.  The  diagnosis  should  not  be  made  from 
clinical  sytnptoms  alone. 

Gastric  Contents, — One  hour  after  Ewald*s  test-breakfast  or  the 
"•*  I  employ — 2  slices  (60  grams)  of  bread  witliout  butter  and  300 
1  c.c.  of  water — the  latter  being  slightly  less  than  Ewald's,  the 
ts  of  the  stomach  are  w^ithdrawn.     The  following  are  the  con- 
found present: 

Hcidity  is  diminished;  free  hydrochloric  add  is  markedly, 
<miall  in  amount  or  absent ;  pepsin  and  rennet  are  pres- 
led;   erythrodextrin   present   in   small    quantities; 
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achroodextrin  and  sugar  abundant;  quantity  of  gastric  contents 
frequently  normal  (under  loo  c.c.)  or  may  be  slightly  more  (loo  to 
150  C.C.),  which  last  would  show  some  motor  insufficiency. 

The  pieces  of  roll  are  not  as  fine  as  normally,  but  larger  and 
coarser.  Mucus  is  usually  intimately  mixed  with  the  food  remnants 
and  is  adherent  to  the  morsels  of  food.  The  stomach-contents  are 
thick,  tough,  and  sticky,  and  difficult  to  filter.  A  glass  rod  dipped 
into  them  and  lifted  up  will  draw  up  strings  of  mucus  with  it.  Acetic 
add  added  to  the  filtrate  produces  turbidity. 

Mucus  that  has  been  swallowed  is  never  mixed  with  the  food  remnants , 
but  floats  as  isolated  balls  on  the  surface. 

Mucus  in  some  cases  is  in  large  amount,  while  there  may  be  very 
little  in  others.  In  the  latter  event,  lavage  of  the  empty  stomach 
will  determine  its  presence,  in  shreds  or  flakes. 

In  the  fasting  condition  there  are  often  only  a  few  cubic  centi- 
meters of  tiu-bid  liquid  in  the  stomach,  consisting  chiefly  of  mucus 
of  an  alkaline,  neutral,  or  slightly  acid  reaction.  If  no  contents  can 
be  thus  secured,  lavage  again  will  show  the  mucus. 

The  vomitus  shows  the  same  characteristics  already  described, 
but  the  examination  by  the  test-breakfast  is  more  accurate. 

Microscopically, — Mucus,  round  cells,  and  epithelial  cells  are 
found  to  be  present.  In  doubtful  cases  the  microscope  may  differen- 
tiate the  types  of  mucus.  If  squamous  epithelia  be  mixed  with  it, 
it  probably  comes  from  the  mouth  or  pharynx ;  if  pigmented  alveolar 
epithelia,  probably  from  the  air-passages.  Columnar  epithelia  mixed 
with  mucus  shows  it  is  gastric. 

With  acid  gastritis  we  find  the  total  acidity  and  free  hydrochloric 
acid  slightly  increased  and  the  presence  of  mucus.  I  had  recently 
a  case  in  which  the  total  acidity  averaged  90  +  and  free  hydrochloric 
add  70+,  with  a  large  amount  of  mucus. 

The  so-called  cases  of  mucous  gastritis  merely  contain  an  excessive 
amount  of  mucus,  with  little  or  no  hydrochloric  acid. 

With  atrophic  gastritis  there  is  absence  of  hydrochloric  acid,  ab- 
sence of  pepsin,  and  absence  of  rennet,  as  described  under  Achylia 
gastrica. 

If  dilatation  be  present,  we  have  the  physical  signs  and  gastric 
findings  of  such. 

Einhom  finds  small  shreds  of  the  mucosa  present  in  the  wash- 
water  of  some  cases  of  chronic  gastritis,  due,  as  he  believes,  to  erosions. 

Motor  Junction  may  be  normal  or  slightly  diminished,  so  that  the 
ingesta  escape  before  fermentation  can  occur  This  is  the  usual 
cotu'se  in  the  ordinary  type  of  case. 

In  some  cases  with  hypertrophy  the  motor  function  may  be 
increased.  If  atony  or  dilatation  is  present,  there  are  motor  insuffi- 
dency  and  fermentation. 

In  those  with  excessive  mucus  production,  the  action  of  the  saliva 
and  gastric  juice  is  interfered  with,  and,  though  the  motor  function  is 
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good,  the  ingesta  passes  into  the  intestines  with  little  change,  and 

intestinal  fermentation  or  pytrefaction  results. 

Absorption. — This  depends  on  the  severity  of  the  case;  in  milder 
cases,  with  the  iodid  of  potassium  test,  it  seems  normal;  in  severe 
cases  it  is  interfered  with. 

Course. — The  duration  of  chronic  gastritis  is  long,  often  extend- 
ing over  many  years.  Marked  improvement  may  take  place,  but 
relapses  are  apt  to  occur  from  indiscretions.  Milder  cases  can  be 
permanently  cured. 

Differential  Diagnosis* — Chronic  Gastriiis, — No  severe  pain;  no 
circumscrilx^d  spot  painful  to  pressure;  no  hematemesis;  no  cachexia; 
no  marked  emaciation,  except  in  severe  cases  of  long  duration;  free 
HCl  diminished  or  absent;  gastric  mucus  present;  slow  course. 

Ulcer  of  the  5/twkir/f .— Hyperchlorhydria  present,  but  not  in- 
variably  so;  severe  pain  in  the  epigastrium,  with  intervals  free  from 
pain  when  the  stomach  is  empty;  local  tenderness  which  is  circum- 
scribed: dorsal  pain,  hematemesis,  or  occult  blood  in  the  stool  or  gas- 
tric contents;  microscopic  pes;  no  mucus;  patient  has  appearance  of 
suffering;  no  true  cachexia. 

Cancer,— Age,  usually  over  forty -five;  rapid  caurse;  free  HCl 
usually  markedly  diminished  or  absent;  lactic  acid  present;  mucus 
sometimes  present;  pain  generally  continuous,  but  not  as  acute  as  in 
ulcer;  Boas-Oppler  bacillus;  cachexia;  tumor  on  physical  examina- 
tion; small  amount  of  blood  or  occult  blood  present  in  gastric  con- 
tents; microscopic  pus;  blcHjd  or  occult  blood  in  the  stool;  hemate- 
mesis much  less  than  ulcer;  foul  odor  to  vomitus  at  times  present. 

Achylia  Gasirica. — -Slow  course;  scarcely  any  gastric  juice;  acidity 
very  low  {2 -I-  to  4  +  );  absence  of  HCl;  absence  of  pepsin;  absence  of 
rennet;  usually  no  mucus:  no  lactic  acid.  In  the  early  stage  (transi- 
tional) Riegel  holds  that  mucus  may  at  times  he  present. 

Achlorhydria  Haemorrhagica  Gastiica.^This  is  frequently  a  re- 
flex  from  a  diseased  appendix  or  gall-bladder.  Large  numbers  of 
bacteria,  most  frequently  streptococci  or  colon  bacilli,  are  present  in 
the  gastric  contents.  Free  hydrochloric  acid  is  absent.  Occult 
blood  from  erosions  is  present  in  the  gastric  contents.  The  amount 
recovered  after  the  test-breakfast  is  usually  less  than  that  ingested, 
and  the  bread  is  in  a  coarse  state  of  division,  practically  as  when 
swallowed,  and  thin  mucus  is  incorporated  with  it.  The  contents 
when  aspirated  vary  from  a  ycllmv  tinge  to  a  light  orange.  Total 
acidity  is  6+  to  8  +  .  Pain  occurs  in  about  one-third  the  cases  di- 
rectly after  food,  but  may  be  present  at  other  times.  Vomiting  of  a 
sour  taste  occurs  in  about  half  the  cases  and  nausea  is  frequent. 
These  patients  generally  have  periods  of  depression  alternating  with 
nervous  excitement.  Constipation  is  usual  Pylorospasra  usually 
is  present  which,  together  with  tlie  erosions,  often  accounts  for  the 
pain.  The  condition  is  primarily  in  most  cases  a  reflex  disturbance 
of  gastric  secretion  (absence  of  hydrochloric  acid)  with  a  secondary 
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invasion  of  the  stomach  by  microorganisms  and  ultimately  erosions 
of  the  mucosa.  It  has  also  been  fotmd  secondary  to  infectious  dis- 
eases and  other  conditions,  and  ctu'e  of  the  primary  disease  has  usually 
resulted  in  the  cure  of  the  gastric  lesion.  Pilcher  ^  reports  many  such 
cases  from  Mayo's  clinic. 

Gastric  Neuroses. — Symptoms  not  uniform;  character  of  food 
makes  little  difference;  indigestible  food  may  be  well  borne  and 
digestible  food  may  cause  symptoms;  no  gastric  mucus;  HCl  may  be 
diminished  or  in  some  cases  normal  or  increased,  and  the  gastric 
findings  often  vary  at  different  times  in  the  same  patient.  Sub- 
jective symptoms  are  sometimes  similar  to  chronic  gastritis,  but  they 
disappear  and  reappear  abruptly. 

Prognosis. — Some  cases  can  be  cured;  many  improved.  Relapses 
may  occur.     The  affection  is  frequently  a  tedious  one. 

Treatment. — ^This  may  be  divided  into:  (i)  Prophylaxis.  (2) 
Hygiene.  (3)  Local  treatment  of  the  stomach.  (4)  Diet.  (5)  Mineral 
springs.     (6)  Medication. 

Add  Gastritis. — The  borderline  cases,  acid  gastritis,  should  receive 
the  treatment  of  hyperchlorhydria;  also  occasional  lavage  to  remove 
mucus,  say,  twice  a  week,  is  advisable.  In  a  recent  case  I  have 
employed  it  daily,  using  several  ounces  of  milk  of  magnesia  (Phillips) 
to  the  quart  of  water. 

Extract  of  belladonna,  \  grain  (0.022),  t.  i.  d.  before  meals,  and 
magnesia  usta  and^  soda  bicarbonate,  da,  10  grains  (0.6),  combined 
with  resordn  resub.,  5  grains  (0.3),  in  water,  an  hour  after  meals, 
as  suggested  by  Theodorus  Bailey,  is  excellent  treatment.  Milk  of 
magnesia,  i  to  2  drams  (4.0-8.0),  is  also  of  value. 

Van  Valzah  and  Hayes  report  cases. 

1.  Prophylaxis. — Unquestionably,  repeated  attacks  of  mild  so- 
called  acute  dyspepsia  (acute  gastritis)  may  ultimately  lead  to  the 
development  of  chronic  gastritis.  The  causes  of  both  conditions  are 
practically  the  same.  The  patient,  therefore,  should  masticate  thor- 
oughly, avoid  bolting  the  food,  overindulgence  in  alcohol,  tobacco, 
very  hot  or  very  cold  food  and  drink,  indigestible  food,  etc.  He 
should  rest  for  fifteen  to  thirty  minutes  after  meals  before  returning 
to  business.  The  mouth  and  teeth  should  be  kept  in  good  condition ; 
and  if  there  are  aural  or  nasal  discharges  escaping  into  the  mouth,  or 
tonsillar  or  pharyngeal  inflammation,  treatment  should  be  instituted. 

Cardiac  disease  should  be  treated  with  cardiac  stimulants,  espe- 
cially if  there  is  failing  compensation;  and  diseases  of  the  liver  and 
kidney  should  receive  appropriate  diet  and  treatment,  so  as  to  lessen 
the  chances  of  secondary  gastritis. 

2.  Hygiene. — Slow  eating,  with  subsequent  rest;  exercise,  prefer- 
ably in  the  open  air,  driving,  golf,  rowing,  walking,  and  horseback — 
all  of  which  should  be  carried  out  in  a  leisurely  manner  and  not 
overdone,  so  as  to  exhaust  the  patient,  are  useful.     Moderate  gym- 

^  Jour.  Amer.  Med.  Assoc.,  Nov.  19,  19 10. 
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nastic  exercises  five  or  ten  minutes  daily,  as  with  an  exerciser,  with 

open  windows,  are  of  value. 

Avoid  badly  ventilated  rooms  and  sleep  with  the  windows  open. 

Cold  salt-water  sponging  morning  and  night,  followed  by  friction 
with  a  rough  towel,  is  of  service* 

If  the  patient  is  excessively  nervous,  change  of  climate  may  be 
necessary. 

3.  Local  Treatment, — The  removal  of  the  mucus  is  of  importance. 
This  can  be  done  by  two  methods:  By  administering  alkaline  reme- 
dies that  will  dissolve  the  mucus  and  by  lavage. 

In  mild  cases  lavage  is  not  always  necessary,  and  the  use  of  alkalis 
is  of  service. 

They  should  be  administered  about  an  hour  before  breakfast  and, 
if  necessary,  also  before  luncheon  and  dinner.  For  example,  in  6  to  8 
oimces  {200  to  250  ex.)  of  hot  water,  soda  bicarbonate,  30  grains  to 
I  dram  (2.0-4.0),  or  lime-water,  ^  ounce  (r6.o),  or  milk  of  magnesia 
(Phillips),  I  to  2  drams  (4.0  to  8.0). 

Magnesia  usta,  30  grains  to  i  dram  (2.0  to  4.0) ,  is  also  of  use, 
alone  or  combined  with  equal  quantities  of  soda  bicarbonate. 

Penzoldt  has  demonstrated  that  mucus  will  adhere  to  bismuth. 
Rose  takes  advantage  of  this  and  gives  a  tablet  consisting  of  10 
grains  (0.6)  magnesia  usta  and  10  grains  (u.6)  bismuth  subnitrate,  to  be 
chewed  with  a  full  glass  of  water  one  hour  before  meals ;  or  two  tablets, 
if  required. 

The  magnesia  usta,  milk  of  magnesia,  or  soda  bicarbonate  are  es- 
pecially useful. 

Lavage, — When  the  mucous  secretion  is  more  marked »  lavage 
should  be  substituted;  or  if  a  mild  case  does  not  improve  by  the 
above  method.  This  should  be  employed  on  the  empty  stomach 
before  breakfast,  so  as  to  aid  subsequent  digestion.  An  alkali 
should  preferably  l>e  added  to  the  fluid  to  dissolve  the  mucus.  The 
stomach  should  be  washed  with  the  patient  both  sitting  and  l>Hng 
down  and  turning  on  the  sides,  to  remove  all  mucus  possible,  and 
washed  uniil  the  outflow  is  dear. 

The  following  are  excellent:  Milk  of  magnesia  (Phillips),  i  to  2 
ounces  (30.0  to  60.0)  to  the  quart  (liter);  or  lime-water  the  same 
quantity ;  or  soda  bicarbonate,  i  to  2  drams  (4.0  to  8>o) ;  or  magnesia 
usta,  I  to  2  drams  (4.0  to  8.0) — ^all  to  the  quart  (liter). 

Normal  saline  solution — i  dram  (4.0)  salt  to  water  i  pint  (500 
C.c*) — or  boric  acid,  i  dram  (4.0)  to  the  quart  (liter),  may  be  employed. 

I  use  normal  saline  solution  combined,  preferably,  with  milk  of 
magnesia  or  magnesia  usta. 

Fleiner  mixes  2  parts  sodium  chlorid  and  i  part  soda  bicarbonate 
and  employs  i  dram  (4.0)  to  2  to  3  quarts  (liters)  of  water. 

Fteque^tcy  of  Lavage, — Once  a  day  before  breakfast  is  often  suf- 
ficient; in  some  cases  it  may  be  necessary  to  repeat  it  before  supper. 

If  there  is  dilatation  with  fermentation,  resorcin  (resub.),  5  to  15 
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grains  (0.3  to  i.o),  or  the  same  quantity  of  salicylic  add  or  sodium 
salicylate;  or  gomenol,  15  drops  to  J  dram  (i.o  to  2.0);  or  potassium 
permanganate,  li  to  5  grains  (o.i  to  0.3) ;  or  listerin,  glycothymolin,  or 
borolyptol,  i  dram  (4.0) — all  to  the  quart  (liter),  can  be  employed. 

In  such  event,  I  wash  with  the  alkali  in  the  morning  to  remove 
mucus,  and  with  the  antifermentative  at  night. 

In  some  cases,  lavage  with  nitrate  of  silver  (i :  5000  to  1 :  2000)  is 
of  value,  used  every  two  or  three  days,  preceded  by  warm  water 
lavage,  to  first  remove  mucus.  No  saline  should  be  used  in  the 
silver  solution.  Saline  solution  may  subsequently  be  used  if  the 
silver  cause  pain  or  irritation. 

Pepper,  in  place  of  this,  advocates  an  aquegus  solution  of  silver 
nitrate;  dose,  J  to  i  grain  (0.008-0.016)  internally,  three  times  a  day 
for  a  short  period.     This  should  be  kept  in  a  dark  bottle. 

Electricity. — Unless  atony  with  lessened  motor  function  of  the 
stomach,  or  severe  subjective  symptoms,  with  little  mticus  are  present, 
electricity  is  of  no  practical  value. 

When  there  is  little  mucus,  it  may  aid  to  stimulate  gastric  secre- 
tion. In  such  event  the  intragastric  method  is  preferable  to  the 
percutaneous.  Removal  of  the  mucus  is  of  the  first  importance. 
Electricity,  however,  is  of  service  applied  to  the  abdomen  to  increase 
intestinal  peristalsis. 

Massage. — Vibratory  Massage. — The  same  holds  true  of  these 
methods.  They  are  also  of  value  over  the  intestines  to  promote 
peristalsis. 

Hydrotherapy. — In  sensitive  cases  hot  water  compresses  applied 
to  the  stomach  are  useful. 

4.  Diet. — This  is  an  important  feature^  and  its  character  depends 
on  the  severity  of  the  symptoms.  It  is  always  preferable  to  give 
foiu-  or  five  light  meals  than  three  meals  full  a  day.  In  severe  cases 
give  food  in  liquid  and  semiliquid  form  (mushes),  such  as  milk  or 
matzoon  with  Vichy,  kumiss,  bacillac,  lactone-buttermilk,  barley, 
oatmeal,  or  rice  soups  prepared  with  milk;  or  chicken  soup  or  bouillon, 
with  raw  egg  beaten  up;  sanatogen  (plain  or  flavored),  somatose, 
plasmon,  or  tropon  can  be  added  to  the  soups. 

Later,  soft-boiled  eggs,  mashed  potatoes,  rice  gruel,  scraped  raw 
or  broiled  beef,  toast  baked  in  the  oven,  stale  bread  (white),  butter, 
cocoa,  and  weak  tea. 

The  diet  should  be  mixed,  the  albumin  somewhat  reduced;  the 
carbohydrates  should  be  given  in  suitable  form,  avoiding  those  that 
contain  too  much  cellulose.  Fats,  such  as  butter  and  cream,  are 
especially  necessary,  when  there  is  loss  of  nutrition.  In  the  latter 
case  I  feed  by  the  "  scales,"  endeavoring  to  put  on  weight,  improve 
assimilation,  and  at  the  same  time  ameliorate  s5miptoms. 

The  mere  estimate  of  requisite  calories  and  feeding  by  this  method 
alone  is  of  no  value,  as  each  patient  is  a  rule  to  himself. 

For  example :   In  severe  cases,  give  at  first  liquids  and  mushes. 
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8.00  A.  M.  Milk,  one  glass,  with  2  ounces  (about  125  ex.)  of 
lime-water,  or  peptonized  milk,  8  ounces  (about  250  c.c),  with  sana- 
togen,  I  dram  (4,0). 

10.30  A.  M.  Matzoon  and  Vichy  equal  parts,  in  all  6  to  8  ounces 
(200-250  c.c), 

1 .30  P.  u.  Oatmeal  soup  or  chicken  soup,  with  an  egg  beaten  in, 
8  ounces  (250  cc). 

4.00  p.  M.     Same  as  at  10,30  A,  M. 

6.30  p,  M,     Same  as  at  8.00  A,  M. 

9.30  p.  M.     Milk  and  Vichy  equal  parts^  in  all  8  ounces  (250  cc). 

Additions  can  j^adually  be  made  to  this  diet.  Milk,  however* 
does  not  agree  with  some,  and  soups  and  broths  must  be  substituted. 

The  following  diet  is  useful  in  many  cases  for  a  week  or  two, 
but  must  be  modified  to  stdt  the  individual : 

Calona. 
8.00  A.  M.  I  cup  cocoa  or  tea,  about  two-thirds  milk;  approximately ...    100 

1  lump  of  sugar ,  . ,..,...,.... 40 

2  soft-boiled  eggs , ...,,.*. 165 

2  ounces  zwieback,  or  toast,  or  stale  white  bread  (2  slices) 150 

i  ounce  butter ..,,... 115 

10,30  A.  M.  8  ounc^  (250  ex.)  koumiss,  matzoon,  or  milk 168 

2  ounces  crackers  or  somatose  biscuit .    150 

i  ounce  butter .,,.....,* .    115 

1 ,00  P.  M.  2  ounces  of  steak,  chicken,  or  chop ,,.,,,..                     .  70 

3  ounces  ot  mashed  potatoes  or  rice. ,  .                     .  130 

2  ounces  white  bread  (stale),  or  toast,  or  zwieback.. 150 

I  cup  tea.  about  two-thirds  milk,  approximatel3^ 100 

^  ounce  butter .....,,., 115 

4.00  A.  M,  7  ounces  (250  cc)  milk,  mixed  with  t  ounce  top-cream, 210 

1  ounce  crackers .......,,, 100 

i  ounce  butter » . .    too 

6.30  P.  M.  8  ounces  (250  c.c.)  hominy,  rice,  or  cereal  boiled  in  milk . .  450 

2  scrambled  or  poached  eggs.  ...*...... - 165 

2  slices  bread  (average  about  2  ounces)  ...  150 

i  ounce  butter 115 

285a 

The  above  is  for  about  three  weeks,  and  the  diet  of  each  patient 
should  later  correspond,  as  nearly  as  possible,  to  the  usual  mode  of 
li\ing. 

There  are  things  which  it  is  necessar>^  to  forbid,  such  as  fried 
food;  meat  with  tough  fibers  or  that  is  too  old  or  too  fresh,  pork, 
sausages;  lobster,  salmon;  chicken  salad;  mayonnaise;  cucmnbers,       ■ 
pickles,    corn,    radishes,    celery,    cabbage;   hot   breads,    brown   and       * 
Graham  bread;  also  fresh  bread  and  ali  alcoholic  beverages,  which 
last  I  believe  do  special  harm  to  the  inflamed  mucous  membrane* 

Foods  which  diasagree  should  be  interdicted.  Sugar  should  be 
taken  in  small  quantity  and  avoided  by  some.  Soda-water  and 
candy  are  forbidden ;  also  hot  and  cold  drinks  and  ice-cream.  Veal^ 
as  a  rule,  in  this  country  is  interdicted,  as  it  is  often  tough. 

Salt  is  of  value,  as  it  aids  the  production  of  HCl 

Beef,  mutton,  lamb,  chicken,  potatoes,  hominy*  rice,  oatmeal, 
spinach,  lettuce,  asparagus,  eggs,  etc.,  are  all  admissible.  Water 
should  be  taken  in  small  amounts  during  the  meal. 
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Sfnoking, — Excessive  smoking  should  be  stopped.  It  is  chiefly 
the  tobacco  juice  from  chewing  the  cigar,  carried  by  the  saliva,  that 
damages  the  mucous  membrane  of  the  stomach;  chewing  tobacco 
should  be  forbidden. 

//  a  cigar-holder  or  cigarette-holder  be  employed,  I  can  see  no  ob- 
jection to  two  cigars  or  four  cigarettes  a  day;  otherwise  it  should 
be  interdicted.  If  there  is  nasopharyngeal  catarrh,  smoking  should 
be  stopped. 

5.  Mineral  Waters. — ^These  dissolve  the  gastric  mucus,  hasten 
the  emptying  of  the  stomach,  and  often  stimulate  the  mucosa. 
On  account  of  the  rest  and  regular  life  and  diet  the  springs  are  often 
preferable,  though  the  waters  may  be  taken  at  home.  The  most 
useful  are  the  saline  and  the  saline-alkaline  waters. 

(a)  Saline  Springs. — ^These  contain  chiefly  sodium  chlorid  and 
varying  quantities  of  carbonic  acid  gas,  and  stimulate  the  secretion 
of  hydrochloric  acid.  The  most  notable  are  Kissengen,  Homburg, 
Wiesbaden,  Soden,  and  Saratoga  (Congress  Spring).  Dose,  glass 
of  mineral  water  on  arising. 

(6)  Alkaline-saline  Springs. — ^These  contain  sulphate  of  soda, 
sodium  bicarbonate,  sodium  chlorid,  and  carbonic  acid  gas. 

The  Carlsbad  Springs  are  the  most  famous.  Marienbad  and 
Saratoga  (Hawthorne  Spring)  belong  to  this  group,  also  Glauber's 
Salt  Springs  and  Glauber's  salts. 

One  can  employ  the  imported  Carlsbad  salts  or  Galuber's  salts 
and  by  adding  sodium  bicarbonate  to  Glauber's  salts  imitate  im- 
ported waters  more  closely. 

Wolff's  formula  for  artificial  Carlsbad  salts : 

I^.     Sulphate  of  soda 30.0 

Sulphate  of  potassium 5 .0 

Sodium  chlorid 30.0 

Carbonate  of  soda 25 .0 

Biborate  of  soda lo.o. — M. 

Sig. — J  to  I  dram  (2.0-4.0)  in  warm  water  before  breakfast. 

These  springs  are  of  value  for  the  solution  of  large  quantities  of 
mucus  and  for  constipation.  Care  should  be  taken  not  to  purge  the 
patient  excessively,  and  nervous  cases  do  not  take  them  especially 
well. 

6.  Medication. — The  methods  described  will  often  be  sufl&cient, 
but  medication  is  of  service  as  an  accessory. 

Leube  was  the  first  to  recommend  the  use  of  dilute  hydrochloric 
acid  to  supplement  this  deficiency  of  the  gastric  juice.  Ewald 
advised  the  use  of  large  amounts,  40  to  60  drops,  taken  in  divided 
doses  three  times  a  day  after  meals. 

For  example:  The  entire  dose  in  a  glass  of  water  and  commenc- 
ing one-half  hour  after  meals,  a  third  of  this  being  taken  every  fifteen 
minutes. 

I  prefer  a  smaller  dose,  from  15  to  20  drops,  in  a  small  glass  of 
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water  three  times  a  day  one-half  hour  after  meals,  and  taken  in  three 
di%ided  doses,  as  advised  by  Ewald,  This  is  impossible  to  pursue 
witli  some  patients,  as  they  will  not  devote  the  time;  so  in  such  an 
event  a  single  dose  can  be  administered^  commencing  at  5  drops 
and  gradually  increasing  to  15  drops. 

The  following  is  an  excellent  prescription: 

I^.     Tinct,  nucis  vomicae. ,      i3,o  (Siij); 

Acid,  bvdrochior.  rjilut.  I  **      ^^^  <^*„„\. 

Comp.   Unci,  cinchona  )       ^     '^'^  ^S^^' 

Aq.  destil q.  s.  ad.   125.0  (5iv). — M. 

Sig. — I  to  2  drams  (4.0-8.0)  t.  i.  d.  in  water  one- half  hour  after  food. 

A  convenient  method  of  administering  hydrochloric  acid  is  in  the 
form  of  Dxytin.  This  can  be  given  in  5-grain  (0,3)  capsules.  Ten 
grains  of  oxytin  represents  5  minims  of  dilute  hydrochloric  acid. 
There  is  also  a  preparation  of  ox}^in  with  nux  vomica.  A  5-grain 
{0.3)  capsule  of  this  preparation  contains  5  minims  of  the  tincture  of 
nux  vomica.  One  to  two  of  these  capsules  can  be  given  half  an  hour 
to  an  hour  after  meals. 

Pepsin  is  present  in  considerable  quantity  in  chronic  gastritis,  so 
it  is  hardly  indicated;  ttiough  some  add  7^  to  15  grains  (0,5-1)  iu 
combination.  Papayotin,  papain  or  papoid,  or  pancreatine  15  to  22^ 
grains  (i. 0-1.5),  with  sodium  bicarbonate^  have  been  suggested;  also 
the  diastase  combinations,  wines  of  pepsin,  etc. 

The  use  of  artificial  digestants  would  tend  to  weaken  the  gastric 
functions,  and  are  not  indicated. 

The  bitter  medicaments  as  stomachics,  to  stimulate  the  secretory 
function  and  appetite,  are  often  employed,  and  Riegel  believes  the 
hydrochloric  acid  acts  in  this  way.  They  should  be  used  fifteen 
minutes  before  meals  in  i  to  2  ounces  of  water. 

Among  such  remedies  are  tincture  aurantii  amara;  tincture  amara 
(bitter  tincture,  vSquibb^s);  tincture  calumba;  fluidextract  calumba; 
tincture  cardamomi;  tincture  hydrastis;  tincture  gentian  compositum; 
fluidextract  hydrastis;  fluidextract  condurango;  fluidextract  quassia. 

The  average  dose  for  this  purpose  of  any  of  these  remedies  would 
be  from  15  to  20  drops;  quassia,  in  5  to  10  drops;  and  tincture  nux 
vomica,  if  given  as  a  stomachic,  in  5  to  10  drops. 

They  may  l>e  given  alone  or  in  combination,  with  smaller  indi- 
vidual doses. 

The  alkaloidal  form  of  administering  stomachics  is  often  of  value. 
Thus: 

Condurangin  (Abbott's),  ^\  grain  (.001). 

Quassin  (Abbott's),  jrr  to  jy  grain  (0.0 1 -.005). 

Condurangin  (Merck's),  j\  to  J  grain  (.0065-.G16). 

Quassin  (Merck's),  ^  to  |  grain  (.002-.02). 

Hydrastin  (Merck*s).  i  to  i  grain  (.oi6-,o32). 

Stn'chnin  arsenici,   jJiy  grain   (0.00065),  and  quassin,   iV 
(0,0065),  ^^^  a  good  combination. 
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Orexin,  J  to  i  grain  (0.032-0.065),  can  be  given  in  bouillon  for  the 
same  purpose. 

In  the  gastritis  of  phthisis,  carbonate  of  creosote  or  guaiacol 
carbonate,  5  grains  (0.3)  each  t.  i.  d.  after  meals,  are  of  value. 

For  Nausea  and  Vomiting. — Cerium  oxalate,  i  grain  (0.065),  alone 
or  combined  with  soda  bicarbonate  or  bismuth  subnitrate,  2  grains 
(0.13),  or  any  of  the  methods  described  under  Acute  Gastritis. 
Lavage  may  be  necessary. 

For  Belching, — Milk  of  magnesia,  ^  to  i  dram  (2.0-4.0),  or  magne- 
sia usta,  10  grains  (0.6). 

For  Gastric  and  Intestinal  Fermentation. — Resorcin  resublimed, 
i|  drams  (6.0);  aqua  menthae  piperitae,  q.  s.  4  ounces  (125.0).  Dose, 
2  drams  (8.0)  t.  i.  d.  after  food  in  water,  or  ichthoform  or  ichthalbin, 
5  grains  (0.32)  each,  or  sodium  benzoate,  10  grains  (0.6)  t.  i.  d.,  etc. 

The  following  prescriptions  are  also  excellent,  and  are  recom- 
mended by  William  H.  Thomson : 

H.     Resorcinolis 5"j  (12.0); 

Tr.  nucis  vomicae 3iv  (16.0) ; 

Sjrrup  zingiberis 59  (125.0); 

Aq.  menth.  piperit q.  s.  ad.  Oss  (250.0). — M. 

Sig. — Two  teaspoons  in  water,  half  an  hour  after  meals. 

H.     Potassii  bichromatis gr.  iss  (0.096). 

Bismuthi  subcarb 3iss  (6.0) ; 

Ext.  gentians q.  s.  ad. — M. 

Div.  in  pillulae,  xxx. 
Sig. — One-half  an  hour  before  meals. 

For  fiervous  symptoms  associated  with  intestinal  putrefaction 
I  would  refer  to  the  chapter  on  the  latter  subject.  Iron  and  arsenic 
can  also  be  added  to  the  treatment. 

For  Constipation. — Patients  under  treatment  with  the  Carlsbad 
waters  require  no  treatment  for  constipation;  otherwise  attention 
must  be  paid  to  this  condition. 

The  patient  should  have  a  movement  every  day,  go  to  the  closet 
at  a  definite  hour,  and  endeavor  to  secure  bowel  action.  This  can 
be  assisted  by  a  2 -ounce  injection  of  olive  oil,  or  by  a  glycerin  or 
gluten  suppository,  or  2  drams  to  ^  ounce  (8.0-16.0)  glycerin  in  i 
ounce  (30.0)  of  water,  by  means  of  a  small  rectal  syringe. 

Green  vegetables,  such  as  spinach,  asparagus,  lettuce,  green 
peas,  etc.,  are  of  service. 

Stewed  fruits,  such  as  prunes,  apples,  or  pears,  are  often  effectual. 

Some  cases  do  well  with  food  containing  much  cellulose  and  with 
rye  bread,  but  many  cannot  take  them.  A  glass  of  cold  or  hot  water 
on  rising  is  of  value. 

If  mild  cathartics  are  necessary,  cascara  (fluidextract) ,  |  to  i  dram 
(2.0-4.0),  or  the  aromatic  fluidextract;  or  extract  cascara,  i  to  2 
grains  (0.065-0.13);  or  regulin,  i  to  2  drams  (4.0-8.0)  at  meals;  or 
compound  rhubarb  pills — all  at  night. 
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The  following  prescriptions  are  of  service: 

I^.    Aloin gr.  I  (0.016) 

Podophyllin gr.  {  (o.oi  i ) 

t^Tnin""*} «  gr.  ,i,  (O.OO065) 

Cascara  ext gr.  J  (0.016). — M. 

In  one  pill. 


1 


I^.     Ext.  aloes 

Ext.  nucis  vomicae    \ fi&  gr.  }  (0.008). — M. 

Ext.  belladonnae 
In  one  pill. 

H.     Podophyllin gr.  i  (o.oi i) 

Ext.  nucis  vomicae  \  ax  ^   1  /^  ^.x\      \jr 

Ext.  physostig.         I "  «^-  i  (°°'6)--M. 

In  one  pill. 

I^.     Aloin gr.  i  (0.016) 

Strychnin gr.  i  (0.00108) 

Ext.  belladonna* gr.  j  (0.008). — M. 

In  one  pill. 

Other  remedies  are  described  under  Constipation. 

Olive-oil  injections  to  be  retained  at  night;  an  occasional  enema 
of  soapsuds,  not  over  i  quart  (liter) ;  massage  or  vibratory  massage 
or  electricity  to  the  intestines  are  useful. 


CHAPTER  XI 

ACHYUA   GASTRICA— ACHLORHYDRIA  HiEMOR- 
RHAGICA  GASTRICA 

ACHYLIA  GASTRICA 

(Synonyms. — Atrophy  of  the  Stomach;  Atrophy  of  the  Gastric  Mucosa;  Anadenia 
Ventriculi;  Phthisis  Ventriculi;  Atrophic  Gastritis;  Catarrhus  Atrophicans.) 

Definition. — Achylia  gastrica  (the  term  first  suggested  by  Ein- 
hom)  may  be  defined  as  a  functional  perversion  of  the  stomach, 
characterized  by  the  absence  of  the  gastric  secretion  (of  hydrochloric 
acid,  pepsin,  and  rennet). 

Introduction. — In  many  cases,  atrophy  of  the  mucosa  is  the 
cause,  and  the  condition  is  permanent.  Einhom,  however,  has 
reported  a  case  in  which  there  was  eventually  some  return  of  secre- 
tion, so  that  portions  of  the  mucosa  could  not  have  been  much 
altered;  and  a  case  of  achylia  in  a  vegetarian,  apparently  an  atrophy 
from  disuse.  Achylia  gastrica  may  result  from  organic  changes  in 
the  stomach,  or  may  be  a  pure  neurosis,  so  I  prefer  to  place  it  in  a 
special  chapter. 

The  loss  of  function  may  be  temporary  front  nervous  disturbances^ 
and  A.  Rose*  and  the  author  have  observed  achylia  occurring  in 
gastroptosis,  with  a  return  of  secretion  following  the  cure  of  ptosis. 
Temporary  achylia  is  present  occasionally  with  mucous  colic. 

History. — Atrophy  of  the  gastric  mucosa  was  first  described  in 
connection  with  pernicious  anemia  by  S.  Fen  wick, ^  and  later  by 
Lewy,*  Ewald,^  Osier,**  Kinnicutt,^  Nothnagel,  Boas,  and  others. 
It  was  believed  to  be  the  cause  of  pernicious  anemia  and  productive 
of  the  fatal  result.  Herter  has  demonstrated  the  influence  of  intes- 
tinal putrefaction,  chiefly  through  the  gas  bacillus  (Bacillus  aerogenes 
capsulatus),  in  the  production  of  pernicious  anemia,  and  favorable 
results  produced  by  intestinal  irrigation  and  lactic  acid  fermented 
milk  diet.  Stockton  has  called  to  our  attention  that  achylia  does 
not  occiu"  in  the  early  stages  of  pernicious  anemia,  but  only  when  it 
becomes  severe.  In  view  of  these  facts,  achylia  seems  to  be  a  sec- 
ondary and  not  a  primary  cause. 

*  Atonia  Gastrica,  Rose  and  Kemp. 

^  Observations  on  Dilatation  of  the  Stomach  and  Gastroptosis,  Medical  News, 
*  August  6,  1904.     Mucous  Colic,  American  Medicine,  March  4,  1905. 
^Lancet,  July,  1877. 

*  Berlin,  klin.  Wochenschr.,  1887,  No.  4. 

*  Ibid.,  1886,  No.  32. 

®  Amer.  Jour.  Med.  Sci.,  vol.  xci,  1886,  p.  498. 
Hbid.,  1887,  p.  419. 
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Numeroys  non-fatal  cases  of  achylia  have  been  reported  by 
Ewald/  Boas,  Einhorn,'  Jaworski,  Jones,  and  Martins,  and  the  latter 
has  written  a  work  od  the  subject. 

Etiology. — Severe  chronic  catarrhal  gastritis,  or  toxic  gastritis, 
may  produce  permanent  destruction  of  the  glands;  atrophy  from 
disuse,  as  in  vegetarians;  achylia,  associated  with  cirrhosis  of  the 
liver  (syphilis) :  or  with  carcinoma  of  the  stomach,  or,  rarely*  with 
carcinoma  of  other  organs;  occasionally  with  diabetes  mellitiis; 
achylia  with  pernicious  anemia.  Organic  changes  are  present  in 
these  cases.  Achylia  may  occur  as  a  temporary  junctional  disturb- 
ance in  nervous  conditions,  neurasthenia,  gastroptosis,  and  mucous 
colic,  Achylia  may  also  be  secondary  to  a  general  infection,  such 
as  typhoid  fever/*  etc. 

It  is  quite  common  in  the  middle  and  later  years  of  life,  but  has 
occurred  in  a  number  of  young  persons,  especially  in  the  transitory 
type. 

Morbid  Anatomy. — When  the  achylia  is  of  nervous  origin »  or 
asscvciated  with  gastroptosis  or  mucous  colic,  there  are  no  organic 
changes  in  the  mucosa,  and  the  condition  is  a  temporar^^  functional 
disturbance  of  secretion.  Rose  and  myself  believe  the  achylia  in 
mucous  colic  due  to  the  gastroptosis  and  not  to  the  nervous  condition. 

Einhorn  has  shown  that  in  cases  where  a  portion  of  the  mucous 
membrane  has  been  aspirated,  showing  the  organic  changes  of  achylia, 
there  has  been  some  return  of  secretory  function  under  treatment, 
so  that  this  is  no  evidence  of  permanent  destruction  of  secretory 
power  in  all  the  gastric  glands. 

Of  the  organic  changes,  there  are  the  two  types  described  under 
the  terminal  stage  of  chronic  gastritis: 

I.  Phthisis  ventriculi — round-celled  infiltration  and  fatty  degen- 
eration, with  thinning  of  the  stomach  wall;  round  cells  taking  the 
place  of  the  glands;  and  the  stomach  is  normal  in  size  or  may  Ix^  di- 
lated (Fig.  134K 

2.  Cirrhosis,  or  sclerosis  ventriculi,  a  fibrous  inflammation,  start- 
ing in  tlie  submucosa,  fibrous  tissue  takes  the  place  of  the  glands, 
and  tlie  stomach  is  contracted  and  the  walls  thickened. 

Symptoms. — One  can  scarcely  say  that  there  are  svTiiptoms 
characteristic  of  achylia  gastrica;  it  is  the  exaniiytation  oj  the  gastric 
contents  which  will  alone  determine  the  true  diagnosis. 

In  describing  the  symptoms  it  seems  best  to  classify  achylia 
under  certain  groups,  some  of  which  we  may  dismiss  briefly: 

t.  Gastroptosis  (splanchnoptosis),  with  its  symptoms;  gastric 
disturbances;  achylia  is  present  in  some  cases. 

2.  Mucous  colic,  with  its  symptoms;  occasional  presence  of 
achylia. 

*  Berliner  klin.  Wochenschr.,  1892,  N05.  20  and  27, 

'New  York  Med.  Presse,  Sept..  iSliH. 

^  Stockton,  Amer«  Jour.  Med.  Sci,,  Aug.,  1909. 
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3.  Patients  with  no  symptoms  and  enjoying  good  health.  Ein- 
horn  calls  attention  to  this  class,  one  of  which  had  the  habit  of  rumina- 
tion, and  achyha  was  found  present,  of  forty  years'  duration.  Patient 
had  no  other  symptom.     Clinically  this  class  cannot  be  considered. 

4,  Cases  with  gastric  symptoms  of  varying  severity,  associated 
with  intestinal  disturbances.     These  are  iiie  most  cammon  type. 

There  are  loss  of  appetite,  a  feeling  of  fulness  or  presstu-e  in  the 
epigastric  or  gastric  regions,  and  in  some  cases  severe  paroxysms  of 
pain,  usually  soon  after  eating  and  persisting  for  some  time;  vomiting 


Fig. 


154. — Achylia  gastrica:  i,  Mucosa;  2,  submucosa;  s  and  4,  mubcularis;  5, 
section  shows  round-celled  inBltralLon  of  mucosa  and  absence  of  glands^ 


may  occur  soon  after  the  ingestion  of  food;  belching  of  gas;  headache 
and  occasionally  vertigo;  usually  constipation. 

Some  cases  may  remain  fairly  well  nourished.  In  others  there 
may  be  considerable  loss  of  weight,  which  extends  over  a  period  of 
several  years,  and  nervous  symptoms  may  be  present. 

In  cases  in  which  nutrition  is  preserv^ed,  the  intestines  perform 
the  digestive  functions  of  the  gastro-intestinal  tract. 

Einhorn  descril:)es  cases  whose  symptoms  resemble  hyperchlor- 
hydria,  with  pains  one  to  two  hours  after  eating,  which  are  relieved 
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by  food  and  drink,  especially  the  latter,  which  prevents  irritation  of 
the  mucosa  by  the  coarse  particles.  This  has  been  given  as  an 
explanation  for  the  pain. 

5.  Cases  with  marked  intestinal  disturbances,  especially  diarrhea, 
or  occasionally  diarrhea  alternating  with  constipation;  quite  fre- 
quently there  may  be  no  gastric  symptoms  or  slight  belching  or 
a  feeling  of  pressure. 

Some  of  the  cases  lose  considerable  weight  and  strength  and 
feel  weak.  I  have  recently  treated  a  case  suffering  from  these 
symptoms  who  was,  in  addition,  markedly  nervous.  At  the  end  of 
four  months'  treatment  gastric  secretion  returned  and  all  s^Tiiptoms 
disappeared,  there  being  15  pounds  increase  in  weight — a  case  of 
nervous  achyUa. 

Some  cases  of  this  type  may  present  symptoms  (subjective)  of 
diabetes,  according  to  Einhorn. 

6.  Cases  with  severe  anemia  (described  by  Riegel)  with  diarrhea. 
Examination  of  the  blood  shows  secondary  anemia,  and  of  the 
stomach,  achylia  gastrica.  Diarrhea  favors  the  production  of 
anemia  and  the  latter  improves  under  treatment.  These  cases  must 
not  be  confounded  with  pernicious  anemia.  The  blood  examination 
easily  differentiates. 

7.  Achy  Ha  developing  during  acute  febrile  conditions,  such  as 
influenza  (Ewald).  Riegel  believes  it  probably  preejcisted,  and 
that  the  intestines,  which  formerly  performed  the  digestive  functions^ 
are  tlius  disturbed  and  achylia  symptoms  first  appear  in  consequence. 

8.  Patients  suffering  from  nervous  conditions,  or  neurasthenia, 
or  gastric  neuroses;  achylia  a  temporary  perv^ersion. 

My  case  under  the  diarrheal  class  belonged  to  this  type. 

9.  Pernicious  anemia  with  acliylia,  in  which  the  blood-fmdings 
are  typic;  megalocytes  and  nucleated  red  blood-corpusdes  (normo- 
blasts and  megaloblasts),  etc* 

Diagnosis. — The  diagnostic  feature  of  achylia  is  the  gastric 
analysis  one  hour  after  Ewald's  test-breakfast.  The  characteristics 
are  as  follows : 

Total  acidity  is  2  +  to  4+ ,  or  even  neutral ;  HCl  =  O;  pepsin  =  O; 
rennet  =  O  (rennet  zymogen  may  be  present);  propeptone  =  O; 
peptone  =  O;  lactic  acid  =  O;  or  faint  trace;  erythroodextrin  —  O; 
sugar  =■  -V  ;  gastric  contents  have  no  odor,  no  evidence  of  fermenta- 
tion; quantity  of  liquid  is  very  small,  aside  from  that  soaked  into  the 
particles  of  bread  (this  is  quite  characteristic);  bread  particles  are 
not  minutely  minced,  but  rather  coarse;  absence  of  mucus. 

Schmidt  and  Riegel  believe  mucus  to  be  present  in  some  cases 
in  the  early  stage  of  achylia,  developed  from  chronic  gastritis,  while 
there  are  some  glands  remaining  in  mucoid  degeneration,  and  that 
the  presence  of  mucus  does  not  signify  that  the  case  is  not  one  of 
achylia.  Some  cases  of  old  chronic  gastritis  certainly  seem  on  the 
borderline. 
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The  small  amount  of  fluid  in  achylia  is  explained  by  the  fact  that 
the  liquid  chjrme  rapidly  leaves  the  stomach,  leaving  the  solid  par- 
ticles, and  that  practically  no  secretion  takes  place  in  the  stomach. 

Motor  function  is  often  normal  or  even  increased.  It  is  diminshed 
where  there  is  degeneration  with  dilatation  of  the  stomach. 

Absorption. — ^Though  this  has  apparently  seemed  normal  by 
the  iodid  of  potash  test,  in  some  cases  it  is  evident  that  this  test  is 
often  fallacious,  in  view  of  the  fact  of  the  general  loss  of  nutrition 
in  some  patients. 

I  agree  with  Riegel  that  from  the  pathologic  condition  present, 
absorption  must  be  diminished. 

Course  and  Prognosis. — In  nervous  achylia,  secretion  may  be 
resumed  in  a  few  months  under  proper  treatment,  and  in  gastroptosis 
and  mucous  colic  the  condition  is  dependent  on  the  treatment  of 
these  diseases. 

In  some  patients  the  condition  perhaps  exists  for  years,  with 
the  patient  in  good  health;  while  in  others  the  subjective  symptoms 
may  be  removed  or  cured,  while  the  objective  symptom  (the  analysis) 
persists.     Others  nm  a  long  and  protracted  course. 

With  pernicious  anemia  and  carcinoma  the  prognosis  of  achylia 
depends  on  the  primary  disease. 

Diagnosis. — Repeated  analyses  of  the  gastric  contents  are  neces- 
sary to  arrive  at  the  diagnosis. 


Achylia  Gastrica. 


Cancer  of  the  Stomach. 


Gastric  contents: 
Little  fluid,  no 
reaction  (2+ 
no  lactic  add, 
no  blood. 

mucus, 
to  4-r), 
,  coarse 

low  acid 
no  HCl. 
particles, 

Gastric  contents: 

Mucus,  acidity  higher,  lactic  acid, 
free  HCl  may  be  present,  though 
usually   absent,   contents   more 
fluid,   and   (xlor   and   food   less 
coarse,    blood    or   occult    blood 

present. 

Stool: 

No  blood. 

Blood,  or  occult  blood. 

Tongue: 
Often  clean. 

Coated. 

Pain: 
At  times. 

Constant. 

Motor  power: 
Normal  usually. 

Diminished. 

Course: 
Slow. 

Rapid. 

Loss  of  weight: 
Gradual. 

Rapid. 

Cachexia: 

None,  or  slow  emaciation. 

Rapid  and  peculiar  type. 

Tumor: 
None. 

Present  later. 

With  achlorhydria  haemorrhagica  gas- 
trica there  are  numerous  bacteria  and 
occult  blood  in  the  gastric  contents,  as 
shorUy  described. 


With  chronic  gastritis  there  is  much 
mucus  in  the  gastric  contents  and  pep- 
sin is  present. 
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The  possibility  of  achylia  gastrica  i>eing  the  cause  of  various  types 
of  gastro-intestinal  liisturbances,  of  chiefly  intestinal  derangement  or 
irregularities,  or  of  severe  anemia  must  be  considered.  Its  associa- 
tion with  pernicious  anemia,  gastric  neuroses,  various  nerv'ous  s>Tnp- 
toms,  gastroptosis,  and  mucoos  colic  must  be  remembered.  These 
facts  fiirtlier  emphasize  the  importance  of  gastric  analysis. 

Treatment. — This  depends  on  the  cause.  Rose's  belt»  if  achylia 
is  due  to  gastroptosis  or  mucous  colic,  is  necessary.  If  associated 
with  nervous  affections,  these  condilions  should  receive  treatment. 
Such  patients  should  have  their  nutrition  improved,  and  placed  on 
the  diet  shortly  to  be  laid  down.  As  in  these  cases  achylia  is  a  func- 
tional disturbance,  the  secretion  should  be  stimulated  by — 

Strychnin,  ^o  to  a:V  grain  (0.00108-0.0021),  t.  i.  d.  before  meals,  or 
condurango  (fluidextract),  15  to  20  minims  (0.88-1. 18),  or  tincture 
nux  vomica,  5  to  10  minims  (0.29-0.59),  with  the  addition  of  hydro- 
chloric acid,  thus: 

Acid.  Iiydrochlor.  dilut.  I  '  ^ ^   ^"J  ^'^'^^ 

Comp.  tinct,  cinchona .  .  ,  . , ,    5 J  (50-^) 

Ptirt  pepsin .    5iss  (6.0) 

Aq.  destil .q,  s.  ad.    5iv  (1:25.0), — M. 

Sig.— Two  drams  in  water  t.  i,  d.  l>efore  meals  (preferably). 


Pancreatin,  5  to  10  grains  (0.3-0.6),  with  soda  bicarbonate,  15 
grains  (i.o),  holadin  or  pancreon,  5  grains  (0,5),  given  tlirec  times  a 
day,  are  useful  to  aid  intestinal  digestion,  or  tak  a -diastase,  5  grains 
(0.33),  can  be  given  after  meals  in  cases  with  diarrhea  to  aid  diges-  1 
tion  of  starchy  food.  Cellasin  tablets,  5  grains  (0.3),  t.  i.  d.,  are  also 
useful. 

In  the  general  treatment  of  achylia  gastrica  endeavor:  fi)  To 
stimulate  gastric  secretion.  (2)  To  arrange  the  diet  so  that  the  food 
is  easily  digested. 

To  stimulate  gastric  secretion  employ  stomachics,  such  as  nux 
vomica,  condurango,  etc.,  fifteen  minutes  before  meals,  as  just 
described.  The  occasional  use  of  lavage  twice  a  week  is  of  service 
in  some  cases.  Litten  advises  the  use  of  a  2  per  cent,  dilute  hydro- 
chloric acid  solution  for  this  purpose. 

Von  Noorden  has  employed  hepptin  (the  natural  gastric  juice 
of  the  pig)  with  success  in  some  cases,  in  tablespoon  doses,  three  times 
a  day.  It  can  be  given  after  meals  in  water,  seltzer,  or  tea.  If 
administered  in  milk,  it  will  coagulate  the  same  if  it  is  warm, 
but  it  can  be  taken  by  this  method.  Oxyntin  (a  hydrochloric  acid 
preparation  in  powder  form)  can  be  given  in  capsules,  5  grains 
(0,3),  each  alone  or  with  nux  vomica.  Dose,  one  to  two  capsules  i 
three  times  daily  before  meals.  They  csn  be  secured  already  pre- 
pared. 

Intragastric  faradization  (preferably)  twice  a  week  or  percuta- 
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neous  faradization  may  be  valuable.     I  would  not  advise  this  in  the 
purely  nervous  cases. 

If  the  symptoms  simulate  hyperchlorhydria,  the  use  of  water, 
8  ounces  (250  c.c),  or  crackers  and  milk  one  to  two  hours  after  meals, 
as  suggested  by  Einhom,  lessens  the  irritation. 

Diet. — ^This  is  very  important.  Food  should  be  prepared  so  as 
to  pass  readily  from  the  stomach,  and  should  be  findy  divided  and 
thoroughly  masticated.  Meat  should  be  given  in  small  quantity, 
finely  chopped,  scraped  (rare  or  broiled),  chicken,  pigeon,  raw  scraped 
beef,  calves'  brain,  steak,  fish,  and  game. 

Starchy  foods  are  excellent  and  should  be  thoroughly  prepared; 
membranes  covering  any  such  should  be  removed.  Starch  is  rapidly 
converted  into  sugar. 

Mushes  and  liquids  are  preferable.  Pea  and  bean  soup  (strained), 
barley,  oatmeal,  rice,  sago,  and  potato  soups.  Mushes  from  rice, 
potato,  tapioca,  oats,  flour,  etc.;  puddings.  Soft-boiled  eggs;  yolks 
of  eggs  in  soups;  raw  eggs  beaten  with  water  or  milk;  koumiss; 
matzoon;  bacillac;  bread;  crackers;  milk;  plenty  of  cream  and  butter 
are  indicated. 

Somatose,  sanatogen  (plain  or  flavored),  tropon,  and  meat  powder; 
Valentine's  or  Liebig's  beef-juice;  Armour's  extract  of  beef  can  be 
added. 

Cocoa  possesses  considerable  nutritive  power.  Tea  and  coffee 
well  diluted  with  milk  can  be  given.  My  personal  view  is  that 
alcoholic  beverages  are  objectionable y  though  some  allow  them  in 
moderation. 

The  second  indication  in  the  feeding  is  to  employ  it  at  frequent 
intervals,  about  every  three  hours,  in  small  quantities,  but  so  that 
the  sum  total  shall  be  considerable.  The  object  should  be  rather 
to  overfeed  and  to  increase  the  patient's  weight  by  selecting  those 
foods  which  best  agree  in  each  case. 

In  diarrheal  cases,  constipating  food,  such  as  potatoes  and  rice, 
should  be  selected.  Feed  by  the  *'  scales  "  to  increase  body  weight  is 
my  rule  in  cases  where  loss  of  weight  has  occurred. 

For  the  preparation  of  meat  powder,  either  of  the  following 
methods  is  excellent: 

(i)  Debove^s  Method. — Roast  finely  chopped  lean  beef  on  a  tin- 
plate  until  desiccated,  then  powder  in  a  mortar. 

(2)  Einhorn*s  Method. — Dry  finely  chopped  meat  three  to  six 
hotu-s  on  a  stove ;  then  pound  in  a  mortar  and  grind  twice  in  a  coffee- 
mill. 

Butter,  milk,  cream,  eggs  (soft  boiled  or  raw),  potatoes,  rice,  peas, 
and  beans  (strained  through  a  colander),  cocoa,  chocolate,  and  a 
small  amount  of  beef,  chicken,  or  game,  and  crackers  or  stale  bread 
always  seem  to  agree.  I  have  often  given  4  to  8  raw  eggs  a  day 
For  example : 

16 
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Calories. 

8  A.  M.  Oatmeal  with  cream,  150  gm 400 

Cocoa  with  milk,  200  gm 135 

Soft-boiled  eggs  (2) 160 

Toast  (2  slices) 160 

Butter,  20  gm 163 

II  A.  M.  6  ounces  (200  c.c.)  milk  with  raw  tgg 240 

Crackers,  2  oz.  (60  gm.) 150 

Butter,  20  gm 163 

2  p.  M.  Soup,  bean  or  pea,  100  gm.  (with  i  egg  and  10  gm.  of  cane- 
sugar)  122 

Rare  meat  scraped,  100  gm 215 

Mashed  potatoes,  50  gm 63 

Spinach,  50  gm 30 

Bread,  2  slices  (60  gm.) 135 

Butter,  20  gm 163 

Tea  and  milk  (2  Itmips  of  sugar) 60 

5.30  to  6  p.  M.  Soft-boiled  egg  (i ) 80 

Rice,  50  gm. ;  milk,  200  gm 302 

Bread  (i  slice) 67 

Butter,  20  gm 81 

Tea  and  milk 60 

9  to  9.30  p.  M.  6  ounces  (200  c.c.)  milk  or  koumiss 128 

Zwieback,  50  gm 129 

Butter,  20  gm 163 

Total  calories 3269 

It  may  be  necessary  to  modify  this  diet  and  give  less,  especially 
at  first. 

In  cases  of  severe  anemia,  rest  in  bed;  arsenic  in  large  doses, 
beginning  with  Fowler's  solution,  5  minims  (0.296),  t.  i.  d.  and  in- 
creasing to  10  to  15  minims  (0.59-0.88)  t.  i.  d.;  or  by  hypodermic  in 
sterile  water  in  the  form  of  atoxyl,  i  to  f  grain  (0.022-0.044),  every 
other  day,  and,  in  addition,  peptomangan  (Gude),  iron  tropon,  or 
any  other  good  iron  preparation. 

Intestinal  irrigation  is  of  value  in  these  cases  when  putrefactive 
processes  are  present  in  the  intestines,  for  example,  with  i  to  2  oimces 
(30.0-60.0)  peroxid  of  hydrogen  or  acetozone  15  grains  (i.o)  to  the 
quart  (liter)  of  water.  Enteroclysis  is  especially  advocated  in  perni- 
cious anemia  cases.  Matzoon,  koumiss,  buttermilk,  bacillac,  lactone 
buttermilk  are  suitable  as  a  diet,  and  lactic  acid  bacilli  tablets  inter- 
nally for  the  intestinal  putrefaction  present  in  this  disease. 

I  have  found  urotropin,  5  to  10  grains  (0.3-0.6),  combined  with 
equal  quantities  of  benzoate  of  soda,  is  of  great  service  as  a  remedy 
for  intestinal  putrefaction. 

Resorcin  and  the  other  remedies  suggested  for  this  purpose  tmder 
Chronic  Gastritis  and  in  the  paragraph  on  Indicanuria  are  of  value. 

The  bismuth  preparations,  notably  bismuth  subcarbonate  or  sub- 
nitrate,  10  to  30  grains  (0.6-2.0)  t.  i.  d.,  can  be  given  if  diarrhea  is 
present,  and  in  this  type  boiled  milk,  potatoes  (mashed),  and  rice  are 
serviceable. 

If  there  is  atonic  dilatation  of  the  stomach,  lavage  and  the  treat- 
ment for  this  condition  must  be  carried  out  and  Rose's  belt  applied. 
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Definition, — Achlorbydria  haemorrhagica  gastrica  is  characterized 
by  the  absence  of  hydrochloric  acid  in  the  gastric  secretion,  usually 
the  result  of  reflex  disturbance  from  disease  of  some  other  organ,  or 
from  some  other  primary  disease,  and  by  the  presence  of  gastric 
erosions,  with  occult  blood,  mucus,  and  a  large  number  of  organisms, 
most  frequently  streptococci,  colon  bacilli,  or  diplococci,  in  the  gastric 
contents. 

Introduction.^This  condition  has  been  extensively  investigated 
by  the  Mayos  of  Rochester  in  a  large  series  of  cases.  In  seven 
instances  a  reflex  achylia  gastrica  (absence  of  all  the  secretions) 
was  present.  The  disease  is  somewhat  difficult  to  classify,  though  it 
appears  usually  to  be  the  result  of  a  reflex  disturbance  of  gastric 
secretion »  with  a  secondary  infection  of  the  mucosa.  From  the 
presence  of  mucus  in  the  gastric  contents  it  might  be  allied  to  a 
chronic  gastritis  of  an  infected  type  following  a  reflex  disturbance  of 
gastric  secretion. 

J.  T.  Pilcher*  reports  271  cases  from  a  large  mass  of  material,  or 
approximately  one  in  every  fifteen  stomachs  examined  after  the 
Ewald  test-meal.  As  a  further  demonstration  that  achlorhydria 
lisEinorrhagica  gastrica  is  a  reflex  disturbance,  it  proved  interesting 
to  note  the  disappearance  of  all  gastric  symptoms  after  removal  of 
the  primary  irritant,  such  as  the  appendix,  gall-stones,  etc. 

Etiology. — ^In  156  out  of  271  cases  of  achlorhydria  haemorrhagica 
gastrica  reported,  the  onset  of  the  gastric  symptoms  seemed  to  bear  an 
immediate  relation  to  other  diseases;  to  infectious  diseases  in  ;^S  cases; 
to  circulatory  disturbances  in  12;  to  postoperative  development  in 
14:  and  to  derangement  of  the  ductless  glands  in  24  cases.  In  100 
ca'^s  an  operation  was  performed  while  achlorhydria  hemorrhagica 
gastrica  was  present.  The  appendix  was  involved  in  36  cases;  the 
gall-bladder,  in  32;  the  gall-bladder  and  pancreas,  in  i6»and  in  the 
stomach  there  were  16  cases  in  which  there  was  some  additional  lesion. 
There  were  12  cases  in  which  the  appendix  and  gall-bladder  were 
together  diseased*  Reflex  nerv^ous  phenomena  are  doubtless  primar- 
ily responsible  for  the  inhibition  of  the  production  of  hydrochloric 
acid  in  these  cases,  for  it  is  a  well-known  fact  that  irritation  in  distant 
ns  may  produce  an  extraordinary  degree  of  gastric  disturbance. 

Morbid  Anatomy. — In  64  cases  the  stomach  and  pylorus  were 
apparently  normal.  In  24,  pylorospasm  was  demonstrated  on  the 
operating  table*  It  accompanied  appendicitis  in  18  cases  and  gall- 
bladder involvement  in  6.  In  4  cases  previous  gastro-enterostomies 
were  cut  off,  as  they  seemed  not  to  be  required.  In  several  cases 
other  lesions  of  the  stomach  were  also  present.  In  2  cases,  ulcer; 
10  I,  pyloric  insufficiency;  in  3  the  pylorus  was  much  thickened; 

'  Patfiolagical  Laboratories  of  St.  Mary's  Hospital*  Rochester,  Minn.,  and 
Jour,  Amcr.  Med,  Assoc*,  Nov.  19.  1910. 
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there  was  i  congenital  stenosis  of  the  pylorus  and  i  hour-glass  con- 
tractioD. 

Microscopic  Exanmiatioii^^Tn  3  cases  specimens  of  the  gastric 
mucosa  were  secured  for  examination.  There  were  non-contiguous 
erosions  or  ulcerations  extending  down  to  the  muscular  coat  (Fig. 
155)  and  a  submucous  infiltration  of  round  cells  (Fig^  156).  In  many 
places  there  was  a  marked  engorgement  of  the  capillaries  due  to  the 
inflammatory  reaction.  There  were  masses  of  yellowish  blood  pig- 
ment lying  irregularly  over  the  epithelium  which  are  not  found  in 
the  normal  organ.       It  was  l>elieved  that  they  were  probably  due  to 


->       «^ 
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Fig.  155, — Gross  appeanmce  of  posterior  wall  of  stomach*  showinj?  non -contiguous 
erosions  or  siiiierficial  ulcerations  tn  fundus  (J.  T.  Pileher). 


precipitation  of  the  ferruginous  element  contained  in  the  blood- 
serum  which  had  exuded  from  the  eroded  and  inflamed  areas. 

Bacteriology^ — These  cases  are  characterized  by  the  presence  of  a 
large  number  of  pathogenic  organisms  in  the  stomach,  particularly 
streptococci  and  colon  bacilli.  Their  presence  tn  great  numljers  is 
believed  to  )ye  due  to  the  lowered  acidity  of  the  gastric  juice  (absence 
of  hydrochloric  acid).  The  examination  of  350  specimens  from 
150  stomachs  showed  the  following  results:  Streptococci  io  127  cases. 
colon  bacilli  alone  in  8,  streptococci  and  colon  bacilli  in  64,  diplo- 
cocci  (marked)  in  84,  lactic  acid  bacilli  in  42. 

Staphylococci,  the  proteus,  and  leptothrix  were  always  present- 
In  several  cases  the  cells  of  the  mucosa  possessed  phagocytic  proper- 
ties.    Degenerated  leukocytes  were  almost  always  present,  sufficient 


i 


ACHLORHYDRIA    Hi€MORRHAGICA    GASTRICA 


245 


to  be  designated  as  pus  in  48  cases.  The  bacteria  were  actively 
growing.  Strept«>cocd  are  apparently  the  most  important  factors, 
since  they  occurred  in  larger  numbers  in  those  cases  in  which  pus  was 
esent.  Probably  the  active  irritation  accounts  for  the  presence  of 
be  erosions,  and  the  latter  are  responsible  for  the  pain.  The  ycUow 
color  in  the  gastric  contents  and  the  *Kcult  blood  reaction  must  be 
due  to  the  oozing  of  serum  and  blood  from  the  erosions. 

Gastric  Analysis. — The  results  of  analysis  of  the  gastric  contents 
are  quite  characteristic.  The  Ewald  test-breakfast  with  w^ater  (not 
tea)  is  administered,  and  ao  hour  later  the  contents  are  withdrawn. 
The  amount  recovered  is  usually  less  than  that  ingested.  The 
bread  is  in  a  coarse  state  of  division,  practically  as  it  has  been  swal- 
lowed.     There  is  no  viscosity »  but  the  bread  is  frequently  incor- 


Fig.  156.  — Photomicrograph  through  defect  hi  mucosa  iu  Fig.  155,  showing  des- 
truction of  epithdium  and  rouad-ccll  iiililtration  of  submucosa  (J.  T.  Pilchcr). 


porated  in  thin  mucus.  The  color  of  the  contents  is  quite  character- 
istic— varying  from  a  yellow  tinge,  just  off  tlie  white,  to  a  light  orange. 
(Occasionally  tliere  is  a  slight  rancid  odor.  The  filtrate  is  ciear  and 
may  have  a  yellow  tinge.  Remnants  of  former  meals  are  seldom 
found,  and  if  present  are  due  to  a  continuous  pylorospasm.  The 
biuret  reaction  is  usually  present  and  also  milk  coagtilation,  showing 
there  is  no  true  "  achylia."  In  7  cases,  however,  '*  achy  Ha*'  was 
presenL 

Free  hydrochloric  acid  is  absefii  and  combined  adds  are  practically 
negative^  though  traces  have  l>een  found. 

Lactic  acid  is  present  in  about  15  per  cent,  of  cases.  The  Strauss 
method  of  detennining  lactic  acid  the  investigators  deem  preferable, 
as  by  that  of  UfTelmann  the  reaction  is  usually  obLained. 

Blood. — The  reaction  Jar  occult  blood  is  always  present.     Pilcher 
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employs  the  modified  gtiaiac  test,  but  the  benzidin  test  is  satisfactor 
also. 

Symptoms. — ^The  symptoms  are  somewhat  inconstant  and  capri- 
cious, but  these  features  are  suggest! \^e  of  the  diagnosis  when  con- 
sidered with  the  other  facts.  In  the  majority  of  cases  there  is  op* 
pression  or  distress  in  the  epigastrium,  amounting  usually  to  a  sensa- 
tion of  pain.  This  is  generally  of  a  burning,  gnawing  character,  and 
occurs  in  about  one-third  of  the  cases  immediately  after  the  ingestion 
of  food,  and  acids  increase  the  pain.  Sometimes  the  pain  comes  on 
much  later  or  even  before  meals.  It  is  usually  increased  l>y  taking 
food,  though  it  may  be  temporarily  relieved  thereby.  Vomiting, 
particularly,  relieves  the  pain,  as  do  also  alkalis  and  lavage.  There 
is  considerable  Ix-lching,  and  sour,  bitter,  acrid  eructations  CKX^ur,  prob- 
ably due  to  the  formation  of  organic  acids.  In  about  half  the  cases 
v^omiting  of  the  ingesta  occurs  immediately  after  meals,  and  the  vomi- 
tus  has  a  sour,  bitter  taste.  Nausea  is  quite  frequent,  and  hemateme- 
sis  has  occurred  in  a  few  cases.  Constipation  is  the  rule,  but  it  may 
alternate  with  periods  of  diarrhea  of  from  one  to  four  w^eeks'  duration. 
In  some  cases  the  bowel  movements  may  occur  directly  after  eating. 
The  appetite  is  usually  impaired,  though  vagaries  are  noted,  and  these 
patients  discriminate  as  to  tlie  quantity  and  quality  of  their  food, 
usually  first  discarding  meats  and  fats.  There  is  generally  a  loss  of 
weight  of  from  15  to  25  pounds.  These  patients  generally  present 
a  perverted  mental  attitude*  having  periods  of  depression  alternating 
with  nervous  excitement.  This  mental  condition  is  probably  due 
more  to  worry  over  their  disturbed  digestion  or  to  the  fear  of  cancer 
than  to  a  neurosis.  The  patient  suffers  from  malaise,  is  easily 
fatigued,  is  unable  to  work,  has  occasional  headaches^  and  at  times 
insomnia. 

Diagnosis*— The  diagnosis  of  achlorhydria  haemorrhagica  gastrica 
is  usually  not  particularly  difficult,  as  it  generally  results  as  a  reflex 
frotn  primary  disease  in  some  other  organ.  The  determination  of  gall- 
bladder disease,  appendicitis,  pancreatic  disease,  or  some  other 
primary  disease  is  at  once  suggestive,  as  are  the  restoration  of  hydro- 
chloric add  and  the  disappearance  of  occult  blood  after  operation  for 
a  surgical  condition  extraneous  to  the  stomach,  or  after  the  cure  of  some 
other  medical  condition.  The  absence  of  hydrochloric  acid,  presence 
of  occult  blood  mucus,  and  the  large  numt>er  of  organisms,  strepto- 
ctK'ci,  colon  bacilli,  etc.,  in  the  gastric  contents,  and  the  other  peculi- 
arities of  these  contents  as  already  described  are  pathognomonic. 

Gastric  Ulcer. — Free  hydrochloric  acid,  in  the  acute  cases  in  excess, 
is  usually  present.  Examination  of  the  gastric  contents  shows  no 
mucus  and  the  large  fmmber  of  various  types  of  bacteria.  Bacteria, 
however,  are  present.  The  gastric  contents  do  not  present  the  pecu- 
liar appearance  of  achlorhydria,  and  in  the  latter  the  total  acidity  is 
very  low,  6  +  to  8+  ,  and  free  HC!  is  absent.  At  times,  however,  one 
meets  with  cases  of  gastric  ulcer  with  an  absence  of  hydrochloric 
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acid,  and  the  possibility  that  an  erosion  of  achlorhydria  haemor- 
rhagica  gastrica  may  become  an  ulcer  must  be  considered.  Under 
Gastric  Ulcer,  the  writer  refers  to  the  view  that  gastric  ulcer  does 
not  result  from  an  erosion.  In  the  case  of  achlorhydria  haemor- 
rhagica,  however,  there  are  erosions  plus  an  infection  with  various 
organisms,  notably  colon  bacilli.  The  experiments  of  Tiirck  show 
that  by  feeding  dogs  with  piu'e  cultures  of  colon  bacilli  one  may  pro- 
duce gastric  ulcer.  Hence,  it  is  possible  that  an  erosion  of  achlor- 
hydria hsemorrhagica  gastrica  may  develop  into  an  ulcer.  In  fact. 
Mayo  refers  to  2  cases  of  gastric  ulcer  associated  with  this  condition. 
The  type  of  gastric  ulcer  with  absence  of  hydrochloric  acid  would 
in  some  cases  seem  to  be  the  probable  result,  such  as  Connors'  case, 
reported  in  chapter  XII,  page  255. 

Carcinoma  of  the  Stomach. — The  age  of  the  patient,  rapidly 
progressive  emaciation,  and  anemia  associated  with  the  gastric  symp- 
toms are  suggestive.  There  is  more  usually  absence  of  free  hydro- 
chloric acid  (though  in  some  cases  in  the  early  stage  it  may  be 
present  to  even  considerable  amount).  Lactic  acid  and  Boas- 
Oppler  bacilli  are  present.  They  may  be  absent  in  the  early 
stage  if  HCl  is  present.  The  gastric  contents  do  not  present  the 
peculiar  appearance  of  achlorhydria  haemorrhagica  gastrica,  though 
blood  or  occult  blood  is  present.  There  are  not  the  numerous  vari- 
eties of  bacteria  in  excess.  The  glycyl-tryptophan  reaction  is  some- 
times an  aid  to  diagnosis  of  carcinoma.  There  is  usually  disturb- 
ance of  the  motor  functions  of  the  stomach  in  cancer.  With  achlor- 
hydria haemorrhagica  there  is  some  other  primary  cause.  Carcinoma 
may,  however,  develop  from  achlorhydria  haemorrhagica  gastrica 
from  an  erosion. 

Chronic  Erosions. — There  are  the  characteristic  pieces  of  mucosa 
found  in  the  wash-water.  Usually  chronic  gastritis  is  present,  though 
occasionally  hyperchlorhydria.  The  peculiar  yellow  appearance  of 
the  gastric  contents  is  absent,  and  there  are  no  excessive  numbers  of 
various  bacteria.  The  condition  is  not  a  reflex  from  some  other 
primary  disease. 

Chronic  Gastritis. — This  condition  may  be  differentiated  from 
achlorhydria  haemorrhagica  gastrica,  though  the  latter  might  be  con- 
sidered an  infective  gastric  catarrh  resulting  from  reflex  achlorhydria 
with  infection.  With  chronic  gastritis  there  is  not  the  peculiar 
yellow  appearance  of  the  contents  from  serum  exudation,  the  acidity 
is  usually  somewhat  higher,  and  combined  hydrochloric  acid  is  gener- 
ally present.  There  are  not  the  excessive  numbers  of  bacteria,  and 
occult  blood  is  usually  absent  and  not  always  present  as  it  is  in 
achlorhydria  haemorrhagica.  Chronic  gastritis  is  not  a  reflex  from 
another  primary  disease. 

Prognosis. — In  the  cases  reported,  172  have  been  traced  as  to  the 
ultimate  results.  Sixty-one  have  entirely  recovered,  38  have  an 
occasional  complaint,  23  feel  comparatively  well,  9  were  moderately 
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improved,  in  26  there  was  no  improvement,  4  became  worse,  and  ri 
died.  Among  those  who  died,  the  ehief  primary  factors  were  pan- 
creatitis, nephritis,  myocarditis,  and  pernicious  anemia. 

One  case  devekiped  carcinoma  of  the  stomach,  and  two  histories 
suggested  the  same  condition,  but  were  not  positively  confirmed. 

The  best  restiUs  setured  were  in  those  operated  on  for  the  prinmry 
cause.  (3ne  must  rememljer,  therefore,  the  possibihty  of  gastric 
ulcer  or  carcinoma  developing  from  an  erosion  of  achlorhydria  haemor- 
rhagica  gastrica.  The  somewhat  rare  condition,  phlegmonous  gas- 
tritis, the  author  believes  may  occasionally  result  from  this  infected 
type  of  achlorhydria.  The  cure  of  the  latter  may,  therefore,  be 
prophylactic  against  more  serious  conditions. 

Treatment,^ — Tlie  primary  factor  upon  which  the  reflex  achlor- 
hydria depends  should  be  determined  and  receive  appropriate  treat- 
ment. The  most  favorable  results  have  been  secured  when  this  has 
proved  to  be  a  surgical  condition  amenable  to  cure,  such  as  appendi- 
citis, gall-stones,  etc.  Complete  restoration  of  the  hydrochloric  acid, 
disappearance  of  the  occult  blood  from  the  gastric  contents,  and  cure 
of  the  gastric  symptoms  have  resulted.  If  the  primar>^  cause  be  a 
medical  condition,  it  should  also  receive  treatment. 

The  secondary  condition,  achlorhydria  hsemorrhagica  gastrica, 
should  be  properly  cared  for. 

IHVi.— The  diet  is  important,  milk  with  Ume- water  or  peptonized, 
koumiss,  bacillac,  fermillac,  lactone  buttermilk,  gruels,  broths,  and 
raw  eggs  beaten  up  with  milk  are  indicated  during  the  first  few  weeks. 
Flavored  sanatogen,  somatose,  plasmon,  or  tropon  can  be  added  to  the 
gruels  or  milk.  It  is  preferable  at  first  to  give  four  or  five  small 
feedings  daily.  Later,  soft-boiled  eggs,  mashed  potatoes,  thickened 
gruels,  rice  well  Ijoiied  and  passed  through  a  colander,  scraped 
raw  beef,  stale  toasted  bread,  etc.,  may  Ix*  added.  Fats,  such  as 
plenty  of  butter  and  cream,  are  necessary  to  increase  the  weight* 
Later  there  may  be  a  gradual  return  to  full  diet  of  a  simple  type.  Care 
should  be  exercised  for  some  time.  Acids  cause  pain  from  the  I 
erosions.  Pickles,  spices,  alcohol,  and  all  irritating  materia!  should 
be  avoided.  Smoking  should  be  interdicted.  Lobster,  cucumbers, 
corn,  sausage,  hot  breads,  and  all  indigestible  food  should  be  avoided 
until  complete  recovery. 

Medication.— Xlk'sXis  combined  with  bismuth  give  the  best  result. 
They  dissolve  or  remove  the  mucus  and  the  bismuth  coats  the  cro-j 
sion^.  One  can  combine  soda  bicarlmnate,  15  grains  to  \  dram' 
(1*0*^2*0),  with  equal  doses  of  bismuth  subnitrate,  given  stirred  up 
in  a  half  glass  of  water  t.  1.  d-  before  meals.  The  addition  of  olive 
oil  gl\'«*n  \  to  I  ounce  before  the  other  two  meals  helps  nutrition,  coats 
J^v  IS.  and  aids  bowel  action.   Tonics  are  indicated,  such  as  iron, 

ifiv  gix>d  preparation.     In  view  of  the  frequent  presence  of 
1  fi  the  stomach,  particularly  when  the  achlorhydria  is 

fidiritis  or  gall-bladder  disease,  treatment  for  colon 
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bacillus  infection,  the  writer  believes,  is  indicated.  The  urine  should 
be  examined  also  far  these  bacilli.  The  writer  advocates  the  admin- 
istration of  urotropin,  30  grains  to  i  dram  (2.0-4.0)  daily,  in  lo-grain 
doses,  combined  with  sodium  benzoate,  equal  quantities,  for  achlor- 
hydria  haemorrhagica  gastrica.  Vomiting  is  relieved  by  oxalate  of 
cerium,  etc.     Lavage  affords  most  rapid  relief. 

Lavage. — Lavage  affords  great  relief  to  the  pain  and  clears  off 
the  mucus.  Mild  antiseptics  should  be  added  on  account  of  the 
bacterial  infection.  Acetozone,  i :  1000  in  normal  salt  solution,  once 
daily  is  useful,  and  if  there  is  much  pus  it  could  be  employed  more 
frequently,  say  twice  a  day.  In  some  cases  substituting  lavage 
twice  a  week  with  silver  nitrate  solution,  i :  5000  to  i :  2000,  followed 
by  washing  with  normal  saline  solution ;  on  the  other  days  use  aceto- 
zone. Tinctiwe  of  belladonna  in  lo-drop  doses  several  times  daily, 
in  some  cases  pushed  to  physiologic  symptoms,  is  of  value  to  re- 
lieve the  pain  from  the  erosions  and  also  for  pylorospasm. 

In  addition,  one  can  employ  for  the  pain  hot  fomentations  or  dry 
heat  over  the  epigastrium.  Orthoform  hydrochlorid  or  anesthesin 
5  to  7i  grains  (0.3-0.5)  t.  i.  d.  can  be  given  for  pain.  Lavage  also 
affords  relief.  Cocain  should  never  be  used.  (Opiates  should  be  avoided 
unless  all  other  means  fail,  and  should  only  be  given  under  the  im- 
mediate direction  of  the  physician,  first,  codein,  J  to  ^  grain  (0.008- 
0.032),  or,  as  a  last  resort ,  morphin,  J  to  J  grain  (0.008-0.016),  by 
hypodermic. 

Constipation  or  diarrhea  should  receive  appropriate  treatment. 


CHAFrER  XII 

HEMATEMESIS  -ULCER  OF  THE  STOMACH-EXULCER- 
ATIO  SIMPLEX  ACUTE  AND  CHRONIC  EROSIONS- 
PERIGASTRITIS  AND  PERIGASTRIC  ADHESIONS 

GASTRIC  HEMORRHAGE 

Vomiting  of  blood  cannot  be  considered  to  be  a  proof  of  gastric 
hemorrhage,  as  it  may  come  from  the  esophagus,  nose,  or  mouth,  or 
be  coughed  up  and  swallowed. 

On  the  other  hand,  gastric  hemorrhage  may  occur,  and  the  blood 
only  appear  in  the  stools. 

The  causes  of  gastric  hemorrhage  may  be  classified  as  follows: 

1.  Trauma  over  the  stomach;  injuries  to  the  mucous  membrane 
from  foreig:n  bodies,  as  bones  or  needles;  damage  from  the  stomach* 
tube,  mineral  acids,  or  caustic  alkalis. 

2.  Thrombosis  or  embolism  of  the  vessels;  aneurism;  varicosities; 
atheroma  of  a  vessel,  or  fatty  degeneration. 

3.  Venous  stasis  due  to  cirrhosis  of  the  Hver;  tumors  of  the  liver; 
pylephlebitis;  compression  of  the  vena  cava. 

In  case  of  cirrhosis  the  hemorrhage  is  from  the  mucous  membrane 
or  from  esophageal  varices. 

4.  Lesions  of  the  heart  or  lungs,  causing  stasis  in  the  vena  cava. 

5.  Constitutional  diseases,  as  leukemia;  pseudoleukemia;  per*' 
nicious  anemia;  hemophilia;  scur\'^";  purpura;  melena  (morbus 
maculosus  neonatorum). 

6.  Menstrual  type,  when  amenorrhea  is  present. 

7.  Lesions  of  the  central  nervous  system  (brain  or  spinal  cord), 

8.  Hysteria. 

9.  Ulcer  of  the  stomach  and  carcinoma. 

ID.  Acute  infectious  diseases,  as  yellow  fever,  scarlet  fever, 
measles,  small-pox,  pneumonia,  etc. 

1 1 .  Weirs  disease  (epidemic  jaundice) ;  malignant  jaundice  (acute 
yellow  atrophy) ;  diseases  of  the  pancreas. 

12.  B an ti's  disease  with  enlarged  spleen,  anemia,  ascites,  cirrhosis 
of  the  liver,  gastro- intestinal  hemorrhage,  etc, 

13.  Phosphorus-poisoning. 

14.  Acute  jaundice  with  hemorrhage,  following  operation. 

15.  Erosions^postoperative  hematemesis  due  to  these;  the  French 
describe  them  after  appendicitis  as  vomito-negro-appendiculaire. 

16.  Exulceratio  simplex  (Dieulafoy),  or  superficial  ulceration  of 
the  stomach. 
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17.  Achlorhydria  hsemorrhagica  gastrica;  hematemesis  from  the 
erosions  has  occasionally  been  reported.     It  is,  however,  rare. 

As  it  is  the  general  tendency  to  impute  cases  of  gastric  hemorrhage 
chiefly  to  ulcer  or  cancer,  it  seemed  desirable  to  classify  all  causes. 

Symptoms. — ^The  chief  symptoms  are  hematemesis  and  melena. 
Acute  anemia  develops  if  much  blood  is  lost;  the  patient  feels  dizzy 
and  weak  and  faints  easily.  The  sight  is  blurred,  pulse  rapid  and 
feeble,  and  extremities  cold;  rarely  convulsions  and  death  follow. 
Nausea  and  vomiting  occiw.  The  blood  may  be  dark  in  color  or 
coffee  ground  in  appearance,  or  light  if  in  a  large  amount.  An 
evanescent  rise  of  temperature  may  occur  after  the  hemorrhage. 

At  times  the  symptoms  may  take  place  with  no  hematemesis 
and  nothing  definite  visible  in  the  stool,  when  Weber's  or  the  benzidin 
test  may  be  necessary  to  determine  the  presence  of  occult  blood. 

Prognosis. — The  prognosis  is  rarely  fatal  from  the  hemorrhage 
itself,  but  depends  on  the  primary  disease. 

Treatment. — A  hypodermic  of  morphin,  J  grain  (0.016),  and 
locally  the  ice-bag;  extract  ergot,  J  dram  (2.0)  in  solution  by  hypo- 
dermic, or  emutin,  5  minims  (0.3)  by  hypodermic,  and  in  addition 
gelatin  10  per  cent,  solution,  or  Tr^moliere's  solution  gelatin,  5  per 
cent,  with  calcium  chlorid,  2  per  cent.  These  gelatin  preparations 
should  be  given  from  2  drams  to  i  ounce  (8.0-30.0)  every  half  hour 
to  an  horn-  by  mouth. 

Tannic  acid,  5  grains  (0.33),  or  lactate  or  chlorid  calcium,  15 
grains  (i.o),  should  be  given  in  solution  (water  6  ounces  or  200  c.c.) 
by  rectum;  lactate  of  strontium  or  magnesium,  15  to  30  grains  (i.o- 
2.0)  in  2  ounces  (60  c.c.)  of  water,  can  also  be  administered  by  hypo- 
dermic. 

Adrenalin  chlorid  (1:1000);  5  to  10  drops  (0.291-0.582  c.c), 
by  mouth  or  hypodermic  is  recommended,  but  it  at  times  too  rapidly 
increases  pulse  tension,  especially  if  given  hypodermically. 

Hypodermoclysis  or  the  rectal  injection  of  normal  saline  at 
120°  F.  are  useful.  Proctoclysis  is  of  value.  Ice-water  lavage  in  rare 
instances  may  be  necessary.  Stimulants,  such  as  strychnin,  ttV  grain 
(0.00108),  or  camporated  oil,  yi  grains  (0.5),  camphor  in  20  minims 
(1.3)  of  sterile  almond  oil,  by  hypodermic,  may  be  required. 

ULCER  OF  THE  STOMACH 

(Synonyms. — Ulcus  Ventriculi  (Simplex);  Peptic  Ulcer;  Ulcus  Ventriculi  Rotun- 
dum;  Perforating  Gastric  Ulcer;  Cruveilhier's  Disease.) 

Ulcer  of  the  stomach  is  characterized  by  a  destruction  of  the 
mucous  membrane  of  the  stomach  varying  in  degree,  exhibiting  no 
tendency  to  heal,  and  in  typic  cases  attended  with  gastric  symptoms 
associated  with  pain,  vomiting,  and  hematemesis.  It  was  first 
described  by  Cruveilhier  in  1829. 

Etiology. — Postmortem  and  Geographic  Disiribuiian. — Brinton 
found  evidences  of  gastric  ulcer  in  5  per  cent,  of  persons  dying  from 
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all  causes,  and  most  frequently  in  London  and  on  the  Continent. 
Others  claim  that  gastric  ulcer  is  found  in  at  least  lo  per  cent,  of 
cases.  Gerhardt  notes  its  frequent  occurrence  in  Thuringiat  and 
Von  Sohlern  its  rarity  in  Russia,  the  Rhine  region,  and  io  the  Bava- 
rian Alps,  believing  this  to  be  due  to  the  vegetarian  diet  (rich  in 
potassium  salts)  in  these  countries.  This  theory  lacks  scientihc 
confirmation. 

Sew — Gastric  ulcer  occurs  more  frequently  in  women  than  in  men, 
Welch  places  it  at  60  per  cent,  in  women  and  40  per  cent,  in  men, 
while  Brinton  believes  it  twice  as  frequent  in  wonien. 

Age, — Cases  have  been  reported  in  children  under  ten  years. 
It  occurs  most  frequently  Ijetween  twenty  and  forty  years  in  females, 
and  in  males  c[uite  often  l>etween  forty  and  fifty.  Ewald  places  the 
highest  mortality  between  forty  and  sixty.  It  may  occur  in  old 
people. 

Occupaticm. — Cooks,  shoemakers,  and  procelain  makers  are  most 
liable  to  this  disease,  but  it  seems  a  matter  merely  of  coincidence. 

Etiology  of  Gastric  Vker. — Many  theories  have  been  adx^anced  as 
to  the  cause  of  gastric  ulcer,  and  C.  F.  Alartin  '  describes,  in  an  article 
on  gastric  and  duodenal  ulcers,  some  thirty-six  causes.  If  one  in- 
vestigate the  writings  of  various  authors,  this  list  can  be  consider- 
ably increased. 

Traumatism. — Simple  trauma  probably  cannot  produce  gastric 
ulcer  unless  other  conditions  are  associated.  Blows,  falls,  and  the 
swallowing  of  foreign  bodies,  such  as  knives  by  jugglers,  etc.,  ha\^ 
produced  severe  damage  to  the  mucosa  of  the  stomach  and  marked 
hemorrhage,  without  the  ultimate  production  of  ulcer.  GrifHni 
and  Vassale  have  resected  or  burned  out  portions  of  the  mucosa  of 
the  stomachs  of  animals  and  perfect  healing  has  taken  place,  with  no 
ulceration.  Traumatism  may  be  a  factor,  as  is  shown  in  the  following. 
case  of  mine:  Girl,  age  twenty-two,  with  no  gastric  symptoms,] 
was  thrown  from  a  trolley  car,  striking  on  the  epigastric  region*] 
Pain  and  tenderness  were  present  at  this  point  and  gastric  symptoms 
developed.  There  was  no  visible  hemorrhage,  but  pain  and  symp- 
toms continued  for  six  weeks,  apparently  of  hyperchlorhydria,  but 
local  tenderness  persisted  at  the  pt^int  of  injur>^  The  patient  <hen 
had  a  sudden  gastric  hemorrhage  of  severe  type  and  the  ultimate 
course  was  of  ulcer  of  the  stomach.  Cure  resulted  in  eight  montlis, 
the  case  being  observed  for  several  years  subsequently,  with  no  recur- 
rence. This  girl  was  anemic  before  the  accident  and  probably  hy- 
perchlorhydria was  present,  though  no  symptoms  were  complained 
of.  A  hematoma  was,  I  believe,  produced  in  the  stomach  wall,  inter* 
fering  with  its  nutrition,  and  the  other  conditions  favored  ulcer  devel- 
opment The  patient  also  had  a  hematoma  of  the  thigh  from  the 
same  accident.     Traumatism  under  such  conditions  may  be  a  factor. 

Anemia  and  chlorosis  may  predispose  to  ulcer,  and  Riegel  and 
*  Osier's  Modem  Medicine,  v.,  p,  175, 
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Charles  Stockton  have  shown  that  hyperchlorhydria  frequently 
accompanies  these  conditions,  and  that  it  has  an  influence  in  the 
prevention  of  the  cure  of  ulcer  or  even  in  its  production.  Experi- 
ments on  animals  have  been  performed  for  the  purpose  of  studying 
the  etiology  of  ulcer.  Quincke  and  Daettwyler  made  animals  anemic 
by  venesection  and  produced  lesions  in  the  gastric  mucosa.  Section 
of  the  spinal  cord,  with  the  introduction  of  i  of  i  per  cent,  hydro- 
chloric acid  solution  in  the  stomach  of  a  dog,  has  produced  ulceration 
(Koch  and  Ewald).  It  has  occurred  after  injury  to  the  anterior 
corpora  quadrigemina. 

Halliburton^  states  that  just  as  poisons  from  without  stimulate 
the  cells  to  produce  antitoxins,  so  harmful  substances  produced 
within  the  body  are  provided  with  antisubstances  capable  of  neu- 
tralizing their  effects.  For  this  reason  the  blood  does  not  clot 
within  the  blood-vessels,  and  Weinland  recently  has  shown  that  there 
is  formed  in  the  gastric  mucosa  an  antibody,  an  antipepsin,  which 
opposes  the  digestive  action  of  the  acid  gastric  juice.  If  the  antibody 
is  deficient  in  a  certain  area,  this  unprotected  region  is  readily  in- 
jured by  the  gastric  juice.  The  same  writer  holds  that  the  intestinal 
epithelitmi  forms  an  antitrypsin.  The  principle  just  referred  to  has 
been  lately  put  into  practical  use.  E.  C.  Hort^  maintains  that  gastric 
ulcer  is  not  a  disease  sui  generiSy  but  merely  a  local  expression  of  a 
general  dyscrasia  caused  by  the  presence  in  the  blood  of  cytolitics 
for  the  gastric  epithelium;  he  attempts  by  his  treatment  to  rees- 
tablish a  condition  of  immunity  of  the  gastric  mucosa  to  the  action 
of  gastroljrtic  toxins  and  enzymes,  which  first  cause  and  then  render 
permanent  the  ulcers.  He  employs  fresh  normal  horse-serum,  given 
by  mouth.  The  method  and  dosage  are  described  later.  Rosenau 
has  produced  gastric  ulcer  by  the  injection  of  diphtheria  toxin. 
Botton  '  has  produced  gastric  ulcer  in  animals  by  injecting  the  macer- 
ated gastric  mucosa  of  other  animals  and  of  animals  of  other  species. 

The  neurotrophic  theory  has  been  held  by  some.  Stockton  be- 
lieves that  nerve  perturbation  analogous  to  herpes  may  be  a  factor; 
and  de  la  Verdora  produced  ulcer  and  hyperchlorhydria  by  injecting 
alcohol  into  the  splanchnic  and  celiac  plexus  of  a  dog.  Section  of 
the  vagi  below  the  diaphragm  has  caused  ulceration  of  the  gastric 
mucosa.  These  experiments  suggest  that  the  nervous  system  may 
be  a  factor. 

Kaufmann  believes  that  lack  of  gastric  mucus  (amyxorrhoea  gas- 
trica)  has  a  relation  to  hyperacidity  and  gastric  ulcer. 

Silberman  introduced  substances  into  the  blood  producing 
hemolysis  (hemoglobinemia)  with  resulting  anemia,  and  found  that 
defects  of  the  mucosa  healed  tardily.     Tiirck  has  produced  gastric 

*  Kirkes'  Physiology,  20th  Ed.,  p.  488. 

*The  Lancet  (London),  Dec.  21,  1907;  Ibid.,  Feb.  15,  1908;  Brit.  Med.  Jour., 
Oct.  10,  1909;  Ibid.,  Jan.  5,  1910,  p.  75- 
"The  Lancet,  1908,  i,  pp.  1330-1333. 


DISEASES   OF   THE   STOMACH   AND   INTESTINES 


ulcer  by  feeding  dogs  with  pure  cultures  of  the  bacterium  coli  com- 
muiie.  R.  T.  Morris '  holds  that  gastric  ulcer  may  result  secondarily 
from  gall-bladder  or  from  appendical  infection  with  the  colon  bacillus, 
and  Pilcher  believes  it  may  develop  from  an  infected  erosion  from 
achlorhydria  haemorrhagica  gastrica.  It  is  known  that  burns  of  the 
abdomen  may  produce  gastric  ulcer,  though  usually  the  duodenum  is 
affected. 

Pavy  held  the  theory  of  diminished  alkalinity  of  the  blood,  but 
this  can  hardly  be  accepted.     Erosions  have  been  considered  by  J 
some,  notably  Bassler,  to  be  the  cause  of  ulcers,  but  Langerhans  op-" 
posed  this  from  his  experience  in  autopsies,  and  Einhorn  claims  that 
gastric  erosions  are  a  clinical  entity  and  that  ulcer  does  not  result.j 
The  Mayos  report  2  cases  substantiating  Pilcher's  view.     We  kno¥ 
that  autodigestion  of  the  gastric  mucosa  occurs  after  death.     The" 
effect,  therefore,  of  circulatory  disturbances  of  the  blcx>d- vessels  of 
the  stomach  in  the  development  of  ulceration  is  important. 

Virchow  first  suggested  that  ulceration  may  result  from  thej 
plugging  of  a  nutrient  artery  to  part  of  the  mucosa  by  a  thrombu 
or  embolus,  and  that  tlie  infarction  is  destroyed  by  the  gastric  juic 
Panum  supported  this  view  by  producing  infarcts  and  ulcers  of  thf 
stomach  in  a  dog  by  injecting  an  emulsion  of  wax  into  the  femora 
artery.  Occlusion  of  the  portal  vein  or  of  some  of  the  large  veins  < 
the  stomach  may  cause  gastric  ulcer. 

Injection  of  chroma te  of  lead  into  the  gastric  and  splenic  arterie 
(Cohnheim)  has  produced  ulcer.     Talma,  by  increasing  the  tension 
of  the  gastric  wall  by  ligating  the  orifices  of  the  stomach,  has  brought 
about  ulceration.     Artificial  anemia  by  faradization  of  the  stomacbl 
has  caused  ulcer.     Local  interference  ivith  the  circulation,  w^ith  resulting 
necrosis,  associated  with  hyperchlorhydria  and  changes  in  the  bic 
are  probably  the  most  frecjuent  causes. 

Hyperchlorhydria  is  present  in  about  95  per  cent,  of  the  acut 
cases,  but  occasionally  there  is  subacidity  or  achylia  gastrica,  as  re* 
ported  by  Einhorn  and  otliers.     Moreover,  Spriggs'  has  demonstrated'' 
that  the  total  acid  content  may  l^e  increased  by  h>"persecretion,  by 
interference  with  the  motility  of  the  stomach  due  to  pyloric  spasm,  for 
example,  and  by  the  production  of  organic  acids.     This  statement  as 
to  h\^perchlorhydria   in   gastric  ulcer  refers,  of  course,  chiefly  to  the , 
acute  cases,  esijecially  in  the  younger  subjects.     On  the  other  hand, 
the  reports  from  Mayo's  cases  show  that  of  75  per  cent,  of  the  cases 
that  come  to  the  operating- table,  many  of  the  patients  do  not  show  the 
high  degree  of  acidity  as  is  commonly  supposed.     Thus,  in  250  cases] 
of  gastric  or  duodenal  ulcer* 

Free  HCi.        Below  nonnal.  NDrttmL  Above  normal.  Absent. 

23  cases,         loa  cases.         112  cases.         13  cases. 

'  He  believes  toxins  may  also  cause  vascular  disturbance  in  the  terminal  arte- 
ries with  resulting  ulcer. 

'Brit.  Med.  Jour.,  May  21,  1910. 

^New  York  Med.  Jour,,  Sept.  4,  1909,  Graham  and  Guthrie. 
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I  have  recently  seen  a  case  with  very  low  acidity  (Connors*  case). 
Frequent  gastric  analysis  showed  free  HCl  trace  or  absent;  lactic 
acid  present;  niicToscopic  pus  and  occult  blood.  Multiple  ulcers 
(oon-malignant)  were  found  by  John  Connors  at  operation.  Prob- 
ably gastric  ulcer  is  not  always  produced  by  the  same  factors,  and 
several  of  the  theories  described  may  apply.  H>T)erchlorhydria 
undoubtedly  has  a  bearing  on  many  cases,  and  frequently  anemia  or 
chlotosis. 

Morbid  Anatomy. — The  peptic  ulcer  is  found  in  tlie  regions 
exposed  to  the  gastric  juice,  in  the  stomach,  lowest  part  of  the 
esophagus^  and  upper  duodenum.     It  is  round  or  oval,  occasionally 


Fig.  157. — Caslric  uli.rr.  uc'itL  ,::scular 

r;  4,  pcntoiieum       tl*rom   Bussier  s     iJisea^fs  01   irR-  MnitiaLn  and   Upper 
ataxy  Tract/'     Copyright,  1910,  by  F,  A.  Davis  Company  J 

oblong;  is  funnel  shaped,  the  upper  part  being  the  larger;  is  of  vari- 
hit  depth,  its  floor  being  formed  by  the  submucosa,  muscular  tissue, 
I,  or  by  adjacent  adherent  organs.  The  acute  ulcer  is  usually 
nalU  punched  out,  with  clean  cut  edges  and  a  smooth  Boor,  with  no 
ickening  of  the  peritoneal  coat ;  occasionally  the  floor  may  be  cov- 
ed with  a  thick  green  or  brown  mucus  (Fig.  157)^ 
nie  chronic  ulcer  is  of  larger  size,  with  callous  margins,  and  the 
Jer  may  be  sinuous.  It  is  often  markedly  indurated,  so  if  situated 
at  the  pylorus  it  may  feel  like  a  tumor  on  palpation. 

Embolism  or  endarteritis  of  the  artery  supplying  the  ulcerated 
ion  has  been  found,  or  a  small  aneurism  on  the  Eoor  of  the  ulcer. 
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Microscopically. — The  ducts  of  the  glands  are  cut  off  toward  the 
base,  beiog  eaten  away  or  digested  op  to  where  the  tissue  offers 
sufEcient  resistant  power  to  the  gastric  juice. 

Healing  occurs  by  proliferation  of  the  connective  and  glandular 
tissue  near  the  margin  of  the  gland.  As  the  connective  tissue  con- 
tracts the  proliferation  of  the  glands  is  stopped.  If  the  stomach 
wall  is  adherent  to  an  adjacent  organ  and  the  ulcer  perforates,  the 
neighboring  tissue  may  grow  into  the  hole  and  unite  witli  the  con- 
nective tissue  growing  from  within.  Muscle-fil>ers  do  not  regenerate. 
This  is  true  of  the  large  deep  ulcers;  the  mucosa  and  muscularis  roll 
in  and  adhere  to  the  adjacent  organ.  There  is  further  proliferation 
of  tissue  caused  by  irritation  of  the  gastric  juice,  and  the  latter  may 
cause  erosion  of  vessels. 

The  rest  of  the  mucous  mefubratie  of  the  stomach,  as  a  rule,  remains 
normal. 

Extent  of  the  Ulcer. — It  may  vary  from  the  size  of  a  pea  to  a 
diameter  of  5  or  6  inches;  the  average  being  from  a  5 -cent  piece  to 
a  25-cent  piece.     Peabody  reports  one  measuring  19  by  10  cm. 

Location,- — It  is  commonly  situated  on  tlie  posterior  wall  of 
the  pyloric  end  of  the  stomach,  at  or  near  the  lesser  curs'ature. 
Welch  states  that  out  of  793  cases,  288  were  in  the  lesser  ciu^-ature, 
95  at  the  pylorus,  96  on  the  anterior  wall,  50  at  the  cardia,  29  at  the 
fundus,  and  27  on  the  greater  curvature.     Other  statistics  are  gi\'^n. 

Number^^In  about  80  per  cent,  of  cases  i  ulcer  is  found;  in  a 
trifle  over  one4ialf  the  remainder,  2  ulcers;  in  the  balance,  3  to  5 
ulcers;  Osier  reports  34  ulcers  in  i  case,  and  Lange  i  in  w^hich  he 
could  not  count  them. 

Progress  of  the  Ulcer. —  i.  Cicatrization  may  occur,  with  forma- 
tion of  a  connective-tissue  scar,  which  tends  to  depress  and  contract* 
Depending  on  its  location,  it  may  cause  stricture  of  the  pylorus, 
esophagus,  or  an  hour-glass  stomach.  In  other  situations  it  may 
produce  no  trouble. 

2.  Progressive  necrosis  may  take  place  and  there  may  result: 

(a)  Erosion  of  a  blood-vessel  with  severe  or  occasionally  fatal 
hemorrhage  from  perforation  of  a  large  vessel,  such  as  the  gastric, 
hepatic,  or  splenic  arters^  portal  vein,  etc. 

(6)  Adhesions  to  neighboring  organs  or  various  perforations. 
The  stomach  may  become  adherent  to  the  liver,  gall-bladder,  spleen, 
pancreas,  or  intestines,  and  there  may  be  perforation  into  these 
organs. 

If  the  ulcer  is  on  the  anterior  surface,  then  direct  perforation  and 
general  peritonitis  may  follow. 

There  is  sometimes  a  circumscribed  peritonitis  when  adhesions 
form  with  other  organs,  and  a  local  abscess,  whicli  may  later  perforate 
into  the  peritoneal  cavity. 

The  ulcer  may  perforate  into  tlie  lesser  peritoneal  cavity  and 
cause  subphrenic  abscess;  the  diapliragm  may  be  perforated  and  a 
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communication  formed  with  the  pleura,  lungs,  pericardium,  and 
even  with  the  left  ventricle;  or,  rarely,  an  emphysema  of  the  sub- 
peritoneal tissue  occurs,  which  may  pass  into  the  posterior  medias- 
tinum; or  adhesions  may  form  and  a  perforation  of  the  anterior 
abdominal  wall  take  place ;  or  general  emphysema  of  the  subcutaneous 
tissues  may  rarely  result. 

In  cases  with  adhesions  to  adjacent  organs,  with  or  without 
abscess,  localized  growing  ttunors,  hard  in  consistency,  may  be 
formed,  and  Gerhardt  notes  the  possibility  of  mistaking  these  for 
carcinoma,  but  the  history  and  gastric  analysis  make  the  diagnosis. 

Symptoms. — Some  cases  present  typic  symptoms,  in  which 
event  the  diagnosis  is  easy;  others  suffer  apparently  from  a  simple 
hyperchlorhydria  for  a  long  period  of  time,  with  no  special  symptoms 
pointing  to  ulcer;  while  in  others  the  condition  is  latent. 

In  the  latent  cases  the  patient  is  sometimes  apparently  perfectly 
well,  when  there  will  suddenly  develop  hematemesis  or  symptoms  of 
perforative  peritonitis.  Others  may  not  vomit,  but  suddenly  turn 
faint  and  weak,  become  pale  with  a  feeble  pulse,  presenting  the 
symptoms  of  internal  hemorrhage.  Examination  of  the  stool  for 
occult  (concealed)  hemorrhage  by  Weber's,  the  aloin,  or  the  benzidin 
test  is  a  valuable  aid. 

Cases  Simulating  Hyperchlorhydria. — Kaufmann,^  of  New  York, 
has  suggested  that  in  cases  of  hyperchlorhydria  not  yielding  to 
treatment  and  in  whom  the  pain  is  of  a  gnawing  or  tearing  character 
the  suspicion  of  ulcer  is  justified.  This  is  undoubtedly  true,  and 
repeated  examinations  of  the  gastric  contents  and  stool  for  blood 
or  occult  blood  are  indicated.  Pus  in  the  gastric  contents  is  sig- 
nificant. 

Typical  Case. — As  a  rule,  the  symptoms  of  gastric  ulcer  develop 
slowly,  and  are  as  follows:  at  first  a  feeling  of  fulness  and  presssure 
after  eating;  gradually  increasing  to  pain  in  the  epigastrium,  which 
may  become  so  severe  that  the  patient  is  afraid  to  eat.  Nausea, 
regurgitation,  or  vomiting  may  occur  early. 

Pain  occurs  generally  a  few  minutes  after  eating,  though  sometimes 
one-half  to  one  hour  later,  and  persisting  during  digestion.  If  there 
is  h)rperacidity,  milk  or  the  white  of  eggs  (raw)  may  temporarily 
relieve  the  pain.  Liquid  nourishment  causes  the  least  disturbance. 
Coarse  substances,  hot  ingesta,  and  large  quantities  of  food  increase 
it.  It  is  of  a  burning  or  gnawing  character.  Epigastric  pain  is 
increased  on  pressure  and  the  sensitive  point  is  usually  circumscribed. 

A  few  weeks  later  dorsal  pain  begins,  gnawing  in  character,  lying 
to  the  left  of  the  spine,  between  the  eighth  and  tenth  vertebrae, 
alternating  with  the  epigastric  pain;  at  times  there  is  sensitiveness 
on  pressure  in  this  region. 

The  epigastric  pain  is  not  continuous,  as  in  cancer,  but  there  are 
periods  of  relief.     Later,  vomiting  may  occur,  one  to  two  hours  after 

*  New  York  Med.  Jour,  and  Philadelphia  Med.  Jour.,   March  11,  1905. 
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mealsi  of  very  acid,  watery  material,  mixed  with  food;  emesis  generally 
relieves  the  pain :  occasionally  there  is  vomiting  late  at  night  or  early! 
in  the  morning  if  gastrosuccorrhea  (hypersecretion)  is  associated  with 
ulcer. 

Appetite  is  variable;  at  times  the  patient  desires  food,  but  fears 
to  eat  on  account  of  pain ;  constipation  is  generally  marked ;  amenor- 
rhea is  frequent  in  women;  anemia  marked  in  many  cases. 

These  symptoms  continue,  then  hemorrhage  suddenly  occurs,  and 
is  visibly  present  in  one -third  to  one-half  the  cases,  and  in  a  v^ery 
large  percentage  when  occult  hefuorrhagc  is  included,  as  it  should  be. 
W.  L.  Rodman,*  holds  that  hemorrhage  is  a  marked  symptom  in  at 
least  50  per  cent,  of  all  cases,  and  if  the  gastric  contents  and  stools 
were  carefully  examined  macroscopically,  microscopically,  and  for 
occult  blood  from  day  to  day,  the  probahilitie^  are  that  blood  would  be 
found  in  nearly  every  case.     With  this  last  the  author  cordiully  agrees, 

(i)  Hemarrhage  may  be  occult,  no  vomiting  of  blood,  the  patient 
turning  pale  and  faint  and  in  a  cold  sweat,  and  on  the  next  day  there 
are  tarry  stools,  or  occult  blood  is  found  in  the  stotJ  by  Weber's  or 
the  benzidin  test*  Progressive  anemia  may  be  caused  by  small 
repeated  hemorrhages. 

(2)  The  patient  may  experience  a  sense  of  fulness  after  a  meal  audi 
become  nauseated  and  restless;  then  hematemesis  occurs  in  large 
amount,  of  fluid  blood,  bright  red,  or  of  liver  color,  brown,  or  coffee 
grounds,  mixed  with  food. 

Patient  may  feel  faint,  extremities  cold,  temperature  subnormal, 
become  collapsed,  and,  rarely,  even  die  from  hemorrhage.  Con- 
vulsions and  unconsciousness  may  precede  death.  Death  from 
internal  hemorrhage  can  occur  withtjut  vomiting.  Blood  is  generally 
passed  by  the  stools  (melena),  black  and  tarry  in  color,  and  may  be 
found  in  cases  with  no  vomiting  or  in  latent  cases. 

Convulsions  from  cerebral  anemia,  or  hemiplegia  from  thrombosis, 
or  amaurosis  (possibly  j>ermanent)  have  occurred.  A  temporary 
rise  of  temperature  may  foliciw  the  collapse.  Persistent  temperature 
show^s  complications.  The  v^omitus  usually  shows  hyperchJorhydria 
and  no  mucus.  With  clu-onic  ulcer  hyperchlorhydria  may  not  be 
present.     Tongue  is  dean  and  red,  rarely  coated. 

Often  there  are  remissions  and  exacerbations  of  the  symptoms, 

and  they  may  be  protracted;  from  no  apparent  cause  a  relapse  may 

occur.     With  an  unhealed  ulcer,  ct)mplications  or  perforation  may 

at  any  time.     In  others,  ulcer  symptoms  may  diasappear,  but 

gastric  dilatation,  adhesions,  etc.,  may  follow.     In  the  long 

pain  and  self-starvation,  marked  emaciation  takes  place, 

shows  in  the  patient*s  face,  but  there  is  not  the  sallow 

cancer.     Tetanic  attacks  complicating  chronic  ulcer 

*ed  by  Kaufmann.' 

'.  Assoc.,  Sept.  15,  19061  vol.  xlvii,  pp.  S42-845. 
.  Sci.,  April,  1904. 
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Pain. — ^The  epigastric  pain  usually  occurs  about  the  center  of  this 
region,  in  the  median  line,  just  below  the  tip  of  the  ensiform.  Occa- 
sionally it  is  more  to  the  right  or  left,  and  lies  in  a  circular  area  of  i  to 
2  inches  in  diameter.  Throbbing  and  pulsation  may  be  felt  in  the 
epigastrium.  Pain  is  usually  Uicreased  on  pressure^  rarely  lessened. 
It  is  injurious  to  frequently  manipulate  the  painful  area  or  subject 
it  to  marked  pressure.  Singer  ^  calls  particular  attention  to  an  early 
sign,  which  consists  of  discomfort  or  pain  radiating  from  the  epigas- 
trium toward  the  costal  arches,  and  thence  along  the  intercostal  nerve- 
roots  to  the  spine.  The  regularity  of  the  appearance  of  this  pain  or 
sense  of  discomfort,  especially  in  connection  with  eating,  is  character- 
istic even  when  there  is  scarcely  any  dyspeptic  disturbance.  Testing 
with  the  algesimeter  is  not  advisable. 

In  place  of  vomiting,  some  patients  regurgitate  acid  chyme,  with 
pyrosis,  or  suffer  from  nausea. 

Motor  Function, — In  uncomplicated  cases  of  gastric  ulcer  this  is 
increased.  If  pyloric  stenosis  or  adhesions  complicate,  then  the 
function  is  interefered  with. 

Examination  of  ilie  Stoffiach  Contents. — If  the  diagnosis  of  ulcer 
has  been  positively  determined,  it  is  preferable  not  to  pass  the  tube. 
If  there  is  no  recent  hematemesis,  or  if  vomiting  is  excessive,  it  is  well 
to  give  the  test-meal  and  examine,  in  addition,  for  occult  blood. 
For  example,  in  order  to  combine  the  test  both  for  motor  function 
and  chemic  analysis,  the  night  before  a  meal  of  meat,  potatoes,  rice, 
a  few  dried  raisins,  and  some  chopped  spinach  can  be  given.  On 
the  following  morning  the  Ewald  test-breakfast  can  be  administered 
and  the  contents  withdrawn  an  hour  later.  The  presence  of  raisins, 
rice,  and  spinach  withdrawn  at  this  time  give  valuable  data.  The 
Mayos*  wash  out  the  stomach  and  examine  the  washings  for  food 
remnants.  Moreover,  while  the  stomach- tube  is  still  in  situ,  the  organ 
is  artificially  distended  with  air  by  means  of  attaching  a  Davidson's 
syringe,  and  it  is  then  carefully  palpated  for  tumors  or  ridges.  It  is 
deflated  before  removal  of  the  tube.  If  hemorrhage  is  recent,  the 
writer  does  not  advise  this  method  of  inflation.  Lavage  after  the 
contents  are  removed  is  of  service,  as  it  checks  emesis,  and  thus  ren- 
ders a  hemorrhage  less  liable  to  recur. 

If  the  patient  states  there  has  l)een  a  hemorrhage,  but  the  diagnosis 
is  in  doubt,  the  tube  should  not  be  passed  earlier  than  ten  days  to 
two  weeks  after  the  history  of  hematemesis.  The  stool  can  be  exam- 
ined at  once  for  occult  blood. 

If  vomiting  occurs,  the  vomitus  may  be  examined  by  preference, 

but  .the  quantity  and  quality  of  the  food  and  time  of  ingestion  would 

influence  the  analytic  findings  and  might  lead  to  error.     Immediate 

examination  of  the  vomitus  and  stool  for  occult  blood  is  important. 

In  about  95  per  cent,  of  acute  uncomplicated  cases  of  ulcer,  hyper- 

^  Medizin  klinik,  Berlin,  Dec.  18,  1910,  vi,  No.  51. 

'New  York  Med.  Jour.,  Sept.  4,  1909  (Graham  and  Guthrie). 
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chlorhydria  is  present;  the  total  acidity  is  high,  from  90+  to  150+, 
and  free  hydrochloric  acid  50+  to  60+  or  even  90  +  ,  and  there  is 
no  mucus.  The  Mayos  hold  that  of  75  per  cent,  of  cases  coming  to 
operation  many  do  not  show  high  acidity.  These  are  chiefly  chronic 
cases. 

There  are  cases  of  subacidity,  or  even  of  achylia  gastrica,  with  ulcer. 

The  Absence  of  Hyperchlorhydna  Does  Not  Exclude  the  Presence 
of  Ulcer. — In  all  doubtful  cases  gastric  analysis  and  examination 
Jar  occult  blood  and  pus  in  the  stomach-contents  and  stool  should  be 
carried  out. 

In  some  cases  we  must  think  of  the  possibility  of  dev^elopment 
of  carcinoina  on  the  base  of  a  chronic  ulcer,  but  in  such  event  a  recent 
exacerbation  of  symptoms  which  were  previously  less  marked,  loss 
of  weight,  weakness,  and  increasing  anemia,  occur.  Cachexia  and 
appreciation  of  tumor  on  palpation  txrcur  later, 

Iriric—The  quantity  is  reduced  when  there  is  much  vomiting 
and  food  is  diminished.     There  are  no  characteristic  changes. 

Complications. — Perforation  and  general  peritonitis;  circum- 
scribed  peritonitis;  sacculated  abscess;  adhesions  with  other  viscera, 
with  or  without  perforation  of  them;  pyloric  stenosis;  stenosis  of  the 
cardia;  perigastritis  with  adhesions;  subphrenic  abscess;  perforation 
of  the  diaphragm,  pleura,  lungs,  p>ericardium,  or  heart;  hour-glass 
contraction  of  the  stomach;  external  fistulous  opening;  anemia  of 
severe  type;  mediastinal  emphysema,  and  subcutaneous  emphysema 
may  occur. 

Stenosis  of  the  pylorus,  due  to  stricture  or  hypertrophy  from 
spasm,  produces  dilatation  of  the  stomach  and  its  symptoms;  stenosis 
of  the  cardia  causes  dysphagia  and  regurgitation  of  food. 

Perforation.— This  occurs  in  ulcers  on  the  anterior  stomach  waO, 
or  from  perforation  of  a  circumscril>ed  abscess,  with  resulting  general 
peritonitis.  The  symptoms  arc  sudden  pain,  at  times  with  a  tearing 
sensation,  shock,  muscular  rigidity,  rapid  distention  of  the  abdomen; 
tenderness  on  pressure;  disappearance  of  liver  dulness;  cold  sweat; 
rapid  and  feeble  pulse,  followed  by  a  rise  of  temperature,  singultus; 
frequently  vomiting;  anxious  and  simken  face  (facies  Hippocratica): 
usually  coma;  then  death.  leukocytosis,  especially  increase  in  the 
poly  nuclear  s,  is  present. 

In  perforation,  with  circumscribed  abscess  formation,  the  symp- 
toms are  less  intense  and  are  localized.  Perforation  of  the  stomach 
occurs  usually  after  a  full  meal,  or  following  coughing,  sneezing,  or 
local  mechanic  violence. 

If  adhesions  form  with  other  organs^  these  may  be  perforated. 

Frequency  of  Perforation. — Brinton  gives  the  frequency  of  per- 
foration as  r  in  8  cases.     Others  place  it  at  6  to  7  per  cent. 

In  women,  Brinton  places  one-half  the  perforations  at  the  age 
of  fourteen  to  thirty,  the  average  being  twenty-seven;  wiiile  in  men 
they  are  distributed  up  to  fifty,  the  average  age  being  forty- two. 
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The  chances  of  perforation  of  an  ulcer  on  the  anterior  stomach 
'wall  are  5  to  i  in  its  favor,  on  account  of  its  mobility,  which  prevents 
adhesion  formation,  but  ulcers  are  much  less  frequent  in  this  location. 

Subphrenic  abscess  (pyopneumothorax  subphrenicus,  when  gas 
is  present)  may  occur. 

Etiology. — ^The  chief  causes  are  as  follows:  Posterior  perforating 
ulcer  of  the  stomach  (the  most  frequent  cause) ;  traumatism  of  the 
liver;  abscess  of  the  liver;  retroverted  appendix,  and  perforation  of 
a  duodenal  ulcer. 

The  boundaries  of  the  abscess-cavity  are:  above,  the  diaphragm; 
below,  the  stomach  and  liver;  to  the  left,  the  spleen;  to  the  right,  the 
suspensory  ligaments  of  the  liver.  The  liver  is  pushed  down  and 
the  diaphragm  upward. 

Symptoms, — ^These  are  abrupt  when  due  to  perforation  of  gastric 
ulcer  and  are  as  follows:  severe  pain;  vomiting  of  bilious  or  bloody 
material;  embarrassment  of  respiration;  subsequently  chills,  fever, 
and  emaciation.  Leukoyctosis  and  increased  polynuclears  during 
the  suppiu-ative  period. 

PhjTsical  signs  depend  on  the  quantity  of  air  in  the  cavity  and 
upon  the  presence  or  absence  of  a  complicating  pleurisy. 

Physical  Signs  (with  Little  Air  Present). — Dulness  or  flatness  in 
the  lower  part  of  the  thorax,  but  cough  and  expectoration  are  absent; 
signs  of  pressure  in  the  pleural  cavity  are  absent  or  slight,  the  thorax 
not  being  much  dilated,  and  there  being  scarcely  any  obliteration 
of  the  intercostal  spaces;  the  lungs  are  intact  and  distensible,  and 
on  deep  inspiration  there  is  vesicular  breathing. 

Physical  Signs  {with  Much  Air  Present). — The  lower  part  of  the 
thorax  protrudes  and  respiratory  movements  diminish;  the  heart 
is  sometimes  pushed  upward  and  slightly  to  the  right;  the  liver 
extends  well  down  into  theahdmneny  occasionally  as  far  as  the  umbilicus; 
the  liver  dulness  in  the  back  and  lower  part  of  the  lung  is  replaced 
by  a  tympanitic  zone;  on  auscultation  the  respiratory  sounds  are 
absent  in  this  zone,  and  there  are  succussion  sounds  of  a  metallic 
pitch. 

When  pleurisy  complicates  subphrenic  abscess  from  ulcer,  there 
are  the  signs  of  pleurisy.  Senator  gives  the  following  diagnostic 
points: 

Violent  pain  in  the  epigastric  and  hypochondriac  region;  pain  in 
the  back  on  sitting  up;  pain  on  belching;  patients  prefer  dorsal 
position  when  abscess  complicates;  while  with  pleurisy  alone,  they  lie 
on  the  diseased  side ;  edema  of  the  lower  lateral  and  posterior  thoracic 
walls. 

Pfuhl  suggests  a  diagnostic  point  between  stibphrenic  abscess 
and  pyopneumothorax. 

With  subphrenic  abscess,  if  an  aspirating  needle  be  inserted  and 
a  manometer  be  attached,  the  pressure  is  greater  on  inspiration  and 
less  on  expiration. 
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With  pyopneumothorax  the  pressure  conditions  are  reversed. 

Exploratory  puncture  is  the  accurate  method  of  diagnosis,  pus 
and  food  particles  being  aspirated. 

Terminations  of  Subphrenic  Abscess. — Perforation  of  the  dia- 
phragm and  pleura;  perforation  of  the  lung,  with  expectoration  of 
pus;  or  of  the  pericardium;  or  of  the  left  ventricle;  or  of  the  colon; 
rarely  perforation  into  the  general  peritoneum;  or  perforation  of  the 
skin,  with  resulting  fistula. 

Successful  operations  have  been  performed  for  subdiaphragmatic 
abscess,  notably  by  Carl  Beck.*  Tuberculosis  may  occur  in  asso- 
ciation with  ulcer. 

Some  authors  describe  so-called  atypic  forms  of  ulcer,  taking  the 
most  prominent  symptom  as  a  basis,  such  as:  Gastralgic;  catarrhal 
or  vomiting ;  dyspeptic  or  latent ;  hemorrhagic ;  cachectic  or  perforative. 

Diagnosis. — This  is  easy  in  the  typic  form  characterized  by 
hematemesis,  the  epigastric  pain  circumscribed  and  present  during 
the  digestive  process,  the  dorsal  pain,  local  tenderness,  and  vomiting. 
This  constitutes  the  acute  type  of  ulcer. 

Cohnheim  holds  that  real  pain  referred  to  the  stomach  is  usually 
due  to  an  organic  lesion  somewhere,  and  almost  never  to  a  neurosis. 
There  are  two  methods  of  determining  whether  the  pain  is  of  gastric 
origin  or  not,  and  which  may  assist  us  in  our  diagnosis  of  gastric 
ulcer:  First,  gastric  sedatives  during  the  occurrence  of  the  pain 
are  given  on  an  empty  stomach,  such  as  orthoform  or  anesthesin, 
5  grains  (0.3);  or  cocain,  J  grain;  or  chloroform- water,  i  to  2  drams 
(4.0-8.0).  If  the  pain  is  controlled  directly,  it  is  gastric  (usually 
ulcer).  The  second  method  was  devised  by  Bonninger.*  After 
washing  out  the  stomach  and  examining  the  washings  for  blood-cells, 
etc.,  he  introduces  through  the  tul>e  200  c.c.  of  a  decinormal  solution 
of  hydrochloric  acid  (concentrated  HCl,  3.6  c.c;  water.  1000  c.c). 
If  a  gastric  ulcer  is  present,  this  acid  solution  will  probably  cause 
immediate  pain.  If  the  pain  is  due  to  other  causes,  the  test  will  be 
negative.  This  method  is  also  used  to  show  the  progress  and  result 
of  treatment.    The  test  with  orthoform  or  anesthesin  may  be  tried. 

In  the  less  severe  and  non-typic  cases  (/.(?.,  without  hematemesis) 
one  frequently  finds  hyperchlorhydria,  the  presence  of  occult  blood 
in  the  vomitus  or  stool,  and  pus  on  microscopic  examination,  either 
after  the  test-meal  or  on  aspirating  the  empty  stomach.  With  cases 
belonging  to  the  acute  type  I  have  never  failed  to  find  occult  blood, 
pus,  or  the  combination,  though  sometimes  several  examinations  may 
be  necessary.  The  Mayos  report  blood  as  found  in  only  about  ^s 
per  cent,  of  their  gastric  and  duodenal  ulcer  cases.  It  will  be  noted 
that  a  large  percentage  of  their  operative  cases  were  those  in  which 
food  remnants  (motor  disturbances)  were  present.  Cases  with  motor 
disturbances  pointing  to  stenosis  or  spasm  of  the  pylorus  as  the  cause 

*  Medical  Record,  Feb.  5.  1896. 
-Amer.  Jour.  Med.  Sci.,  June,  1908. 
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are,  in  the  majority  of  instances,  due  to  ulcer  (benign  or  malignant)  at 
the  pylorus,  and  the  condition  is  frequently  chronic.  In  these  cases 
one  may  frequently  find  pus  in  the  gastric  contents  and  occult  blood 
more  rarely,  but  the  condition  is  surgical  in  any  event.  On  the  other 
hand,  with  chronic  ulcer  involving  the  body  or  curvatures  of  the 
stomach,  and  not  lying  within  the  pylorus,  pus  is  always  found 
according  to  my  experience.  Occult  blood  is  sometimes  present. 
Pus  or  pus  and  blood  in  the  gastric  contents,  when  not  ingested, 
or  when  there  is  no  abscess  of  the  stomach,  show  ulceration.  This 
was  demonstrated  in  Connors'  case  already  referred  to.  It  is  chiefly 
in  the  chronic  cases  that  acidity  is  reduced.  One  must  then  deter- 
mine whether  the  ulcer  is  benign  or  malignant  by  careful  investiga- 
tion into  the  history  and  observations  as  to  rapid  loss  of  weight,  etc. 

X-ray  Diagnosis. — The  Rontgen  rays  have  been  employed  as  an 
aid  to  diagnosis.  The  method  is  based  on  the  principle  that  a  bis- 
muth deposit  occurs  on  the  ulcerated  surface  and  remains  there  for  a 
period,  even  though  the  rest  of  the  organ  is  clear.  Adler '  determines 
the  motility  of  the  stomach.  He  administers  i^  drams  of  bismuth 
subcarbonate  in  half  a  glass  of  water  on  an  empty  stomach.  The 
picture  is  taken  four  to  six  hours  later.  This  allows  ample  time  for 
all  bismuth  to  disappear  from  the  stomach  or  duodenum,  so  that 
there  alone  remains  that  which  is  deposited  in  the  crater  of  an  ulcer. 
After  this  first  ^-ray  examination,  one  ounce  of  bismuth  subcar- 
bonate is  given  in  a  glass  of  water,  and  a  second  picture  taken  imme- 
diately. The  bismuth  spreads  rapidly  over  the  gastric  mucous 
membrane.  This  last  can  be  facilitated  by  having  the  patient  turn 
from  side  to  side  several  times.  By  this  second  examination  the 
shadow  of  the  entire  stomach  is  shown,  so  that  the  shadow  obtained 
on  the  first  plate  can  be  localized  with  reference  to  its  relation  to  the 
stomach. 

Interpretation  of  the  results  requires  considerable  technical 
knowledge,  the  expense  is  considerable,  and  the  method  beyond  the 
reach  of  many  practitioners.  It  may  be  confirmatory  evidence  in 
some  cases,  but  is  not  to  be  depended  on  alone.  Other  methods  are 
described  under  A'-rays.  The  writer  believes  them  usually  unneces- 
sary. 

Other  conditions  have  been  mistaken  for  gastric  ulcer:  Gastric 
crises  of  locomotor  ataxia;  absence  of  patellar  reflexes.  Romberg 
s>Tnptom  and  the  Argyll- Robertson  pupil  are  diagnostic. 

Duodenal  Ulcer. — This  is  at  times  impossible  to  dififerentiate, 
if  the  ulcer  extends  through  the  pylorus.  There  is  a  history  of  long 
duration,  and  the  symptoms  occur  in  attacks.  Pus  absent  in  gastric 
contents.  It  occurs  most  frequently  in  males;  is  often  latent;  melena 
is  frequent;  pain  and  tenderness  are  often  a  little  more  to  the  right 
than  in  gastric  ulcer;  no  local  dorsal  pain  spot;  hematemesis  not  as 
frequent;  pain  after  the  ingestion  of  food  is  later  than  in  gastric  ulcer. 
*  Jour.  Amer.  Med.  Assoc.,  Nov.  12,  1910. 
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Hunger  pain,  occurring  two  hours  or  more  after  the  meal,  is  relieved 
by  food.  Occult  blood  is  most  frequent  in  the  stool.  (Under 
rHfiTerential  Diagnosis  of  Duodenal  Ulcer  fiuther  data  are  given.) 

Spider  GaU-bladder  Adhesions, — Robert  T.  Morris  has  demon- 
strated that  gastric  hemorrhage  occurs  at  times  with  this  condition. 
The  stomach  is  dilated,  and  the  diagnosis  has  been  made  of  stenosis 
of  the  pylorus  with  ulcer. 

There  is  a  previous  history  of  gall-bladder  disease  in  these  cases. 
The  possibDity  of  this  condition  must  be  considered. 

Cirrhosis  of  the  Liver, — Severe  gastric  hemorrhage  may  occur, 
but  examination  of  the  liver,  the  history,  and  other  symptoms  will 
differentiate. 

Location  of  the  Ulcer. — Occasionally  one  can  make  a  probable 
diagnosis  as  to  the  position  of  the  ulcer;  if  relief  is  afforded  when 
standing,  the  ulcer  is  probably  on  the  lesser  curvature;  if  pain  is 
intense  on  standing,  it  is  on  the  greater  curvature ;  if  less  severe  pain 
when  lying  on  left  side,  the  ulcer  is  probably  at  the  pylorus,  etc. 
The  position  which  affords  most  comfort  to  the  patient  is  the  one 
-vdiich  permits  the  ulcer  to  remain  above  tlie  gastric  contents. 

Einhom '  has  recently  described  two  methods  for  recognizing  and 
localizing  gastric  ulcers:  the  so-called  **  thread  impregnation  test," 
in  which  the  patient  swallows  the  duodenal  bucket  with  thread  at- 
tachment, which  is  removed  ten  to  twelve  hours  later.  Blood  dis- 
coloration on  the  string  shows  the  presence  of  ulcer,  and  the  distance 
of  this  spot  from  the  teeth,  its  location.  Sufficient  blood  to  discolor 
the  thread  would  certainly  respond  to  the  test  for  occult  blood  in 
the  gastric  contents.  His  second  method,  by  the  '*  gastric  stamper," 
consists  in  the  introduction  of  a  collapsed  balloon  into  the  stomach, 
which  is  then  distended,  and  secures  an  impression  of  blood  from  the 
ulcer.  It  is  then  deflated  and  removed.  Both  methods  are  uncer- 
tain, and  pressure  from  inflation,  I  believe,  dangerous.  The  use  of  the 
gastroscope  to  locate  the  ulcer  is  a  risky  procedure.  The  presence  of 
blood  or  occult  blood  in  the  gastric  contents,  vomitus,  or  stool,  the 
determination  of  pus,  together  with  the  methods  of  diagnosis  pre- 
viously described,  are  sufficient. 

Course. — Gastric  ulcer  occasionally  runs  a  rapid  course,  with 
death  from  perforation  or  hemorrhage.  StowelP  states  that  18  per 
cent,  last  a  year  or  less;  46.5  per  cent.,  from  one  to  six  years.  A  case 
of  thirty  years*  duration  has  been  reported.  There  are  often  inter- 
missions of  improvement  and  exacerbations;  or  the  patient  may 
become  a  chronic  invalid. 

Prognosis. — Excepting  the  fulminating  cases,  the  more  recent 
the  ulcer,  the  more  favorable  the  prognosis  as  to  cure. 

The  mortality  has  been  estimated  at  from  8  to  10  per  cent. ;  some 

*  Med.  Rec,  April  3,  1909;  Interaat.  Jour,  of  Surg.,  November,  1909;  and 
Med.  Rec.,  March  18.  191 1. 
^  Med.  Rec.,  July  8,  1905. 
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place  it  up  to  20  per  cent.     In  private  practice  Mtisser  believes  the 
mortality  of  ulcers  treated  medically  to  be  3,1  per  cent,,  while  in. 
hospital  cases  it  was  12^  per  cent.     The  position  of  the  ulcer  modifiesl 
the  prognosis:  if  on  the  anterior  wall,  perforation  is  more  apt  to  occur;  [ 
if  the  pylorus  is  involved,  stenosis  and  dilatation  of  the  stomach 
result;  if  hypersecretion  be  associated*  the  results  are  less  favorable, 
StoweU*s  statistics  are  as  follows: 

Death  from  hemorrhage,  3  to  4  per  cent.;  from  exhaustion, 
5  per  cent.;  from  fatal  perforation,  6.5  to  13  per  cent.  Pulmonaiy 
tuberculosis  was  the  terminal  event  in  20  per  cent,  (Debove  and 
Remond)  out  of  100  cases  investigated, 

Greenough  and  Joslin,  in  the  Massachusetts  General  Hospital, 
found  that  while  82  per  cent*  cases  of  ulcer  were  discharged  as  cured  or 
relie^'ed,  only  40  per  cent,  remained  weU.  Leube's  marvelous 
statistics  of  medical  cure,  90  per  cent,,  are  based  on  a  very  brief 
period  and  are  of  no  \^ue.     Three  years  should  elapse. 

The  statistics  of  500  cases  at  the  London  hospital  show  that  50 
per  cent,  were  uncured  by  medical  means,  and  of  those  discharged 
as  cured,  one-half  relapsed.  Parker  Syms*  believes  that  the  mor- 
tality of  cases  treated  medically  will  reach  beyond  50  per  cent,,  since 
though  the  majority  do  not  die  from  the  immediate  effects  of  the 
ulcer,  yet  the  anemia  and  star\^ation  so  reduce  their  vital  forces  that 
they  become  a  ready  prey  to  intercurrent  diseases.  Eliminating 
the  dangers  of  death  from  hemorrhage  or  perforation,  the  author 
believes  the  cu:ut€  type  of  uker  the  most  favorable  for  aire,  while  the 
chronic  cases,  as  a  rule,  belong  to  the  province  of  the  surgeon.  Lock- 
wood'  holds  that  the  mortality  for  gastro-enterostomy  for  ulcer  is 
2  to  3  per  cent,  in  the  hands  of  a  skilled  surgeon,  and  6  to  8  per  cent. 
by  the  average  surgeon;  while  in  more  complicated  operations  the 
mortality  was  10  to  15  per  cent.  The  writer  believes  that  about  80 
to  90  per  cent,  of  chronic  cases  are  cured  by  surgical  intervention. 

Treatment.— FfTT   Hemorrhage  {Hematentesis). — Absolute  rest  in 
the  dorsal  position;  immediate  injection  of  morphin  sulphate,  J  to 
[  grain  (0.008-0.016),  and  the  application  of  a  light  ice-bag  over  the  , 
stomach,  if  necessary  suspended  from  a  barrel  hoop  to  avoid  weight. 
In  emergency  I  have  tied  bits  of  ice  in  a  sheet  of  rubber  tissue  or  in ' 
dress  shields. 

One  to  two  teaspoonfuls  of  a  5  to  10  per  cent,  solution  of  gelatin 
(cold),  depending  on  the  severity  of  the  case,  should  be  given  by 
mouth  every  half-hour  for  ten  to  twelve  hours,  even  if  vomiting. 
This  is  an  excellent  hemostatic,  and  also  takes  up  the  free  acid. 

The  frequent  administration  of  small  quantities  is  preferable  to 
larger  amounts  given  ever\'  two  or  three  hours. 

Gelatin,  3  ounces  ( 1 00  cc.)  of  a  2  per  cent,  solution  by  hypodermic 

'  Sotne  Surgical  Aspects  of  Gastric  Ulcw,  N.  Y.  Med.  Jour.,  July  r6,  19 10. 
-  The    Prognosis  ,  and    End    Results   of  Treatment    of   Gastric  Ulcer,  Jour, 
Amer.  Med.  Assoc.,  April,  191  [. 
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with  a  large  syringe,  given  between  the  lowest  rib  and  crest  of  the 
ilium,  is  of  value. 

Emutin  (Burroughs,  Wellcome  &Co»),  5  to  10  minims  (o»33-o.66), 
by  hypodermic,  or, 


H.     Ext,  ergot 
Glycerin i    \ 
Aq.  desLil  I 


by  a  large  syringe  subcutaneously  have  proved  useful  adjuncts;  or 
fluidextract  of  ergot  or  hydrastis,  i  to  2  drams  (4.0-8.0),  in  2  ounces  of 
water  by  rectum. 

Clilorid  or  iron  and  acetate  of  lead  are  objectionable, 

TremolilTe  has  recently  advocated  a  solution  as  a  local  styptic 
consisting  of  a  5  per  cent,  gelatin  solution  containing  2  per  cent, 
chlorid  of  calcium.  In  a  severe  case  I  should  not  hesitate  to  give 
at  once  by  month  i  to  2  ounces  of  a  10  per  cent,  gelatin  solution 
containing  5  to  10  grains  (0.3-0.6)  of  chlorid  or,  preferably,  lactate 
of  calcium. 

The  drug  is  dissolved  in  a  little  water  and  added  to  the  gelatin 
solution  while  still  w^arm,  and  then  rapidly  cf>oled  off  on  ice. 

The  plain  gelatin  solution  should  be  administered  in  every  case. 

Lactate,  or  chlorid  of  calcium,  10  to  15  grains  {0.66-1.0),  in  4 
ounces  (125  c.c.)  of  warm  water  can  be  given  by  enema  as  an 
adjuvant. 

Lactate  of  strontium,  or  lactate  of  magnesium,  15  to  30  grains 
(1.0-2.0),  in  2  to  3  ounces  (125  to  200  c.c.)  of  sterile  water,  are  recom- 
mended by  hypodermoclysis,  by  Maas,  to  increase  the  coagulability 
of  the  blood,  and  would  be  valuable  in  gastric  hemorrhage.  Calcium 
chlorid  should  never  be  so  given,  as  it  causes  local  coagulation  necro- 
sis, and  the  lactate  of  calcium  never  stronger  than  1 :  20  by  hypo- 
dermic, and  even  so  there  is  danger. 

Adrenalin  chlorid  (i:  1000),  5  to  15  minims  (0.66-1.0),  has  been 
recommended  by  hypodermic  for  internal  hemorrhage,  but  the  pul&e 
tension  is  markedly  increased  thereby,  and  I  have  seen  secondary 
hemorrhage  result.  Five  drops  may  be  given  by  the  mouth  in 
2  drams  (8.0)  of  water  for  the  local  styptic  effect  if  other  remedies  are 
insufBcient. 

Bismuth  subnitrate,  J  dram  (2.0)  in  i  ounce  of  w^ater,  is  at  times  of 
service. 

Ewald  recommends  cautious  lavage  \rith  ice  water  after  cocainiz- 
ing the  phary^nx  (2  per  cent,  solution  of  cocain  is  sufficiently  strong 
by  spray),  in  cases  in  which  death  seemed  imminent  from  continuous 
hemorrhage.  I  have  never  found  tlie  procedure  necessary,  though 
I  have  treated  severe  cases.  If  it  is  employed,  the  addition  of 
4  ounces  (125  c.c.)  of  a  5  per  cent,  gelatin  s<3lution,  15  grains  (1.0) 
lactate  of  calcium,  and  10  minims  (0.66)  adrenalin  to  tlie  water  for 
lavage  would  be  of  advantage. 
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J,  Kaufmann  *  recommends  gentle  gastric  lavage,  the  quantity 
of  water  at  a  washing  about  300  c.c-  The  patient  should  lie  down 
during  the  lavage,  and  the  tube  should  be  inserted  just  far  enough 
to  secure  siphonage.  If  the  hemorrhage  has  ceased,  he  does  not  wash 
the  stomach*  but  only  if  the  bleeding  is  continuing.  He  beheves 
there  is  no  danger  of  perforation  unless  the  operator  should  over- 
distend  the  stomach  by  large  quantities  of  water.  He  advocates  the 
serum  treatment  of  hemorrhage,  and  large  doses  of  crystaUhie  bismuth 
sub  nitrate  to  aid  in  the  coagidation  of  the  blood.  Kaufmann  further 
argues  that  the  removal  of  tlie  masses  of  clotted  and  disintegrated 
blood,  which  may  cause  gas  formation  and  gastric  distention,  would 
lessen  the  chance  of  subsequent  recurrence  of  the  hemorrhage. 

Wiel  advises  lavage  with  hot  water  at  42°  C,  but  I  doubt  its 
advisability.  W.  L,  Rodman  advocates  lavage  with  hot  water  at 
120°  to  130°  F,  When  all  meihods  fail,  and  the  hemorrliage  continues 
or  soon  recurs^  opening  the  simnach  and  direct  suture  of  the  bleeding 
ulcer  has  been  advised. 

The  administration  of  sterile  horse-serum,  as  described  by  Hort 
shortly,  might  be  of  value.  The  hypodermic  use  of  normal  human 
blood-serum  in  cases  of  hemophilia  neonatorum  has  been  successfully 
employed  by  Welch,'  It  may  be  used  for  severe  hematemesis 
in  doses  of  20  c.c.  or  more.  Serum  sickness,  which  might  occiw  from 
the  use  of  animal  serum  by  this  method,  is  thus  avoided. 

For  Thirst. — The  cold  gelatin  given  for  hemorrhage  helps  relieve 
thirst.  A  small  piece  of  gauze  dipped  in  cold  water  and  held  in  the 
mouth,  frequent  washing  of  the  latter;  an  occasional  pellet  of  ice  and 
enemata  of  normal  saline  solution  at  105°  F.,  4  to  5  ounces  (125  to 
20Q  ex.),  if  no  relief  by  other  methods,  and  given  ever>'  tliree  hours. 

Proctoclysis,  the  administration  of  saline  solution  per  rectum  by 
tlie  drop  method,  is  also  useful. 

Collapse. — Caution  must  be  employed  not  to  overstimulate  the 
heart,  lest  the  coagulum  be  forced  out  and  hemorrhage  recur. 

Only  collapse  that  is  fairly  marked^ — a  pulse  120  or  over — should 
be  treated,  as  depression  of  the  pulse  favors  dotting.  Among  the 
valuable  methods  are: 

External  application  of  heat  to  tlie  limbs  by  hot- water  bags; 
rectal  injections  of  i  pi  tit  (500  c.c.)  to  i  quart  (liter)  of  hot  normal 
salt  solution  at  115°  to  120°  F.  ever>^  two  to  three  hours j  procto- 
clysis may  also  be  employed. 

Hypodermoclysis  with  normal  saline  solution,  6  ounces  to  1  pint 
(375  to  500  cc),  given  at  105"^  F.,  through  a  large  needle  attached  to  a 
fountain  syringe,  preferably  between  the  iliac  crest  and  twelfth  rib, 
is  valuable,  and  does  not  stimulate  too  rapidly. 

In  emergency   I   saved  one  patient  by  employing  an  ordinary 

hypodermic  needle  and  elevating  the  fountain  s>Tinge  6  to  S  feet 

to  obtain  forcible  flow.     In  this  event  a  higher  temperature  (118**  F>) 

1  Amer,  Jour  Med.  Sci.,  June,  19 to.  -  Ibid, 
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should  be  employed,  as  the  fluid  cools  in  passing  through  the  small 
needle. 

In  one  case,  having  no  time  to  perform  infusion,  I  needled  a  large 
superficial  vein  with  a  hjrpodermic  needle'  and  infused  by  this  method. 
Infusion  with  i  liter  of  normal  saline  solution  at  120^  P.  in  severe 
cases  is  indicated.  Direct  infusion  of  blood  from  donor  to  patient 
is  generally  impractical,  and  the  simple  method  is  the  best.  Direct 
infusion  from  donor  to  donor  may  be  employed  in  some  cases. 

Strychnin,  lAr  to  tNr  grain  (0.00108-0.002 1),  every  three  or  four 
hours  by  hypodermic,  or  pulverized  camphor,  5  grains  (0.3),  in  sterile 
almond  oil,  20  minims  (1.184  c.c). 

A  single  dose  by  hypodermic,  and  repeated  in  three  or  four  hours, 
if  necessary.  Bandaging  the  extremities  and  elevation  of  the  foot 
of  the  bed  are  of  service. 

Whisky  or  brandy,  i  to  2  ounces  (30.0-60.0),  may  be  added  to  the 
enema. 

Author's  Method. — Chief  dependence  should  be  placed  on  mor- 
pliin»  the  ice-bag,  gelatin,  and  lactate  of  calcium  and  bismuth  sub- 
nitrate  internally.  Kmutin  is  useful  and  the  serums  may  be  em- 
plo3red  if  necessary. 

The  rational  methods  for  the  ciu-e  of  acute  or  chronic  gastric 
ulcer  differ  widely,  the  chief  exponents  being  Leube-Ziemssen  and 
Lenhartz. 

General  Principles. — There  are  certain  general  principles  to  which 
I  must  first  refer. 

Absolute  rest  in  bed  for  a  period  of  two  to  four  weeks,  even  though 
the  hemorrhage  may  not  have  taken  place  recently,  gives  the  best 
results.     The  longest  period  is  preferable. 

Cruveilhier  first  recommended  milk  in  gastric  ulcer  as  an  ideal 
food.  Pure  milk  coagulates  rapidly  with  some  patients  and  does 
not  agree.  Boiled  milk  does  not  form  large  curds  and  leaves  the 
stomach  more  rapidly.  Lime-water  and  milk  of  magnesia  lessen 
milk  coagulability. 

Lenhartz  believes  that  the  general  nutrition  should  be  improved 
as  rapidly  as  possible  to  hasten  the  healing  of  the  ulcer,  and  that 
sufficient  milk  to  secure  this  result  requires  so  large  a  quantity  that 
it  would  overdistend  the  stomach.  Though  given  in  divided  doses, 
he  states  that  2  to  3  quarts  per  diem  are  excessive,  and  limits  the 
total  quantity  of  milk  to  i  liter,  adding  other  materials  to  increase 
the  calorie  value. 

Riegel  demonstrated  the  capacity  of  egg-albumen  to  bind  free 
hydrochloric  acid,  and  also  the  use  of  sugar  solutions  to  lessen  acid 
secretion,  such  as  pure  dextrose  or  even  ordinary  dextrose.  These 
possess  high  calorie  value. 

Soluble  dry  peptonoids,  i  ounce  (30,0),  have  a  calorie  value  of 
120.4.  They  dissolve  in  milk  or  water.  Milk  powder,  100  grams; 
*  Manual  on  Enteroclysis,  Hypodermoclysis,  and  Infusion  (Kemp). 
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Gartner's  fat  milk;  casein  nutrose,  30  to  60  grams;  somatose,  4  to  6 
drams  (16.Q-24.0),  and.  notably,  sanatogen,  20  to  30  grams  per  diem, 
possess  nutritive  qualities. 

Among  other  foods  are  meat  jelly,  prepared  by  boiling  chicken 
or  beef  with  calves'  feet  (Fleming);  Leube- Rosenthal's  meat  solution; 
flour  S4>up  boiled  with  milk,  and  barley-water  or  rice-water  to  dilute 
the  milk. 

Protection  of  the  gastric  mucosa  and  lessening  hyperchlorhydria 
by  the  use  of  olive  oil — \  to  i  ounce  (16.0-32,0) — t.  i.  d,  before  meals, 
is  of  service. 

Kaufmann^  has  demonstrated  that  the  normal  gastric  mucus 
exercises  a  protective  infiuejKe  and  is  absent  in  ulcer,  and  that  silver 
nitrate  both  aids  tlie  healing  of  ulcer  and  stimulates  mucous  secre- 
tion. Tiirck  substantiates  this  by  showing  the  increase  of  mycogen 
cells  during  tlie  process  of  healing. 

Large  doses  of  bismuth  act  as  a  protective  layer  to  the  ulcer  and 
prevent  irritation. 

Neutralization  of  the  free  hydrochloric  acid  is  important.  Among 
the  most  valuable  alkalis  are  magnesia  usta,  milk  of  magnesia 
(Phillips),  and  soda  bicarbonate.  Magnesia  preparations  are  also  of 
use  for  the  constipation.  If  their  action  becomes  excessive,  bismuth 
can  be  combined. 

At  times  I  employ  soda  bicarbonate  in  combination  with  magnesia. 
Bicarbonate  of  soda  done  is  apt  to  produce  too  much  carbonic  acid 
gas  and  distend  the  stomach. 

In  cases  without  dilatation,  Carlsbad  water  or  their  salts  are  of 
ser\4ce,  as  they  lessen  gastric  secretion  and  empty  the  bowels.  They 
form  a  permanent  feature  in  Leulx^'s  cure. 

Belladonna  is  valuable  when  there  is  hypersecretion,  I  grain 
(0.022)  of  the  extract  or  10  minims  (0.6)  of  the  tincture  three  times  a  day. 

Iron  and  arsenic  are  imperative  to  improve  the  condition  of  the 
blood.  Alcoholic  drinks,  coffee  and  tobacco,  heavy  salads,  hot 
breads,  acids,  pastry,  etc.,  should  be  excluded  during  the  course  of 
treatment. 

If  nutritive  enemata  are  given  for  twenty -four  hours  following 
Leube's  method,  plain  milk  should  never  be  employed,  but  should 
always  be  pepionized.  This  feature  is  often  overlooked.  An  enema 
of  saline  solution  should  be  administered  an  hour  or  more  l>efore  tlie 
nutritive  enema,  in  order  to  cleanse  the  bowel.  The  following  is  of 
service:  Peptonized  milk,  4  ounces  (125  c.c);  raw  ^ggt  or  whites  of 
2  eggs  Ijeaten  up,  with  salt,  15  grains  (i.oo) ;  sanatogen,  2  drams  (8.0); 
water,  q.  s.  8  ounces  (250  c.c).  It  may  be  necessary  to  use  a  smaller 
enema,  only  4  ounces  (125  c.c.). 

Somatose,  2  drams  (8.0),  or  dry  peptonoids,  i  dram  (4.0),  or  liquid 
peptonoids,  i  ounce  (32,0),  may  be  substituted  for  sanatogen.     Four 
nutritive  enemata  should  be  given  during  the  day  of  sixteen  hours. 
*  Amer.  Jour.  Med.  Sci.,  Febniary,  1908. 
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Metzger  has  shown  that  wine  in  the  enema  increases  gastric 
secretion. 

Having  enunciated  the  general  principles  of  treatment,  I  will 
describe  the  chief  methods  employed  and  the  procedures  with  which 
I  have  been  most  successful  in  my  own  experience. 

Riegel  confines  himself  exclusively  to  rectal  feeding  for  six  or 
eight  days  at  the  commencement  of  treatment  following  hematemesis, 
giving  only  a  few  pieces  of  ice  by  mouth,  and  then  follows  with  a 
mild,  non-irritating  diet  and  the  use  of  Carlsbad  water  or  salts; 
while  others  confine  the  feeding  to  the  rectum  for  two  to  three 
weeks. 

Good  results  have  been  reported,  but,  as  the  patient  is  suffering 
from  subnutrition,  these  methods  can  be  improved  upon. 

Leube-Ziemssen  Rest  Cure. — ^This  is  substantially  as  follows: 
The  patient  is  kept  in  bed  for  two  to  three  weeks,  not  being  allowed 
to  rise  for  any  purpose,  either  for  defecation  or  urination;  rectal 
feeding  for  three  days  if  hematemesis  has  just  occurred;  hot  poultices 
(flaxseed)  over  the  stomach  by  day  and  warm  Priessnitz  compresses 
at  night.  Then  after  the  first  three  days  the  subsequent  diet  for  ten 
days  should  consist  chiefly  of  milk,  boiled  milk,  or  milk  with  barley- 
water,  strained  barley,  oatmeal-  or  rice-water,  tea,  and  a  little  bouil- . 
km  or  meat  extract.  Unsweetened  biscuits  may  be  added.  On  the 
fourth  day,  for  example,  the  patient  receives  2^  pints  of  milk,  6  ounces 
of  rusks  (softened),  and  some  meat  extract.  For  the  next  ten  days 
boiled  calves'  brain,  boiled  thymus,  rice,  and  sago  in  milk,  gruels  and 
mushes,  raw  and  soft-boiled  eggs.  This  is  followed  by  a  little  scraped 
rare  or  raw  beef.  Scraped  raw  ham  and  mashed  potato  for  a  week  or 
so  are  added,  and,  finally,  broiled  chicken,  venison,  partridge,  maca- 
roni, white  bread,  roast  beef,  pike,  and  shad,  etc. ;  coarse  bread,  skin, 
tendons,  fruits,  alcohol,  and  acids  should  be  avoided. 

Carlsbad  water,  a  glass,  or  i  to  2  drams  (4.0-8.0)  Carlsbad  salts  in 
8  ounces  (250  c.c.)  of  water  should  be  taken  half  an  hour  before  break- 
fast.    This  can  be  begun  after  the  first  week  or  ten   days. 

Ewald^  uses  nutrient  enemas  for  three  days  after  a  hemorrhage,  and 
then  gives  milk,  butter,  and  eggs,  and  gradually  increases  the  diet. 
He  objects  to  Lenhartz's  method,  but  practically  employs  a  mixed 
method  with  not  as  satisfactory  results. 

Einhom  -  employs  nutritive  enemata  for  a  day  or  so  after  hema- 
temesis, and  then  milk  as  the  basis  of  his  diet  for  the  first  two  weeks ; 
for  the  first  week  giving  5  ounces  (150  c.c.)  every  hour,  adding  barley- 
water  and  bouillon;  and  gradually  increasing  the  quantities  of  milk, 
but  giving  it  at  longer  periods,  adding  eggs,  crackers,  etc. ;  at  the  end 
of  ten  days  gradually  increasing  the  diet.  Recently  he  employs  raw 
eggs  and  milk  from  the  first  day. 

*  Centr.  f.  d.  ges.  Therap.,  Sept.,  1906;  also  Deutsch.  med.  Woch.,  1908,  xxiv, 
361. 

'  N.  Y.  Med.  Jour.,  Nov.  20,  1909. 
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Lenltartzs  Method. — Lenhartz  *  believes  that  many  cases  of  gas- 
tric ulcer  do  not  definitely  improve,  or  but  very  slowly,  under  the 
method  of  entrenched  milk  feeding;  that  the  high  acidity  is  not 
measurably  lessened;  and  that  if  patients  are  in  a  poor  physical 
condition  consequent  upon  one  or  more  hemorrhages,  often,  indeed, 
in  collapse,  the  "  starvation  treatment  " — the  ice  and  nutrient 
enemata  and  insufficient  milk  feeding  following — not  only  maintain 
the  patient  in  his  anemjc  state,  but  may  even  drag  him  into  serious 
inanition,  and  such  an  undermined  constitution  hardly  favors  the 
speedy  healing  of  an  ulcer.  Frequent  nutrient  enemata  excite  the 
gastro- intestinal  tract  into  peristaltic  activity  and  may  thus  induce 
renewed  bleeding;  besides,  very  little  nutriment  is,  after  all.  obtain- 
able. 

Should  more  milk  be  given  by  mouth,  merely  enough  to  preserv^e 
the  body  weight^3  liters  for  an  adult^ — it  would  overfill  the  stomach 
and  stretch  its  walls,  thus  preventing  a  contraction  of  the  ulcer 
and  again  offering  the  danger  of  renewed  bleeding.  He  ad\'ises 
another  dietary  treatment,  one  that  will  especially  combat  the 
hypercliorhydria  and  reinforce  the  enfeebled  and  anemic  state  of  the 
patient. 

The  concentrated  egg-albumen  diet  was  tried.  In  case  after  case 
the  effect  proved  so  gratifying  that  this  method  became  the  routine 
treatment.  The  sour  regurgitation  subsides,  the  vomiting  imme- 
diately ceases,  the  pain  and  distress  after  eating,  within  a  few  hours 
to  a  few  days,  disappear,  and  finally  an  increase  in  the  body  weight 
is  manifest  as  early  as  the  first  week.  Besides,  the  improvement  is 
comparatively  rapid,  so  that  the  patient  can  be  dismissed  as  cured 
within  a  briefer  time  than  formerly. 

The  following   is  the  tabulated  regimen:    "  Absolute  rest  in  bed 
for  at  least  four  weeks.     All  mental  excitement  to  be  avoided.    An 
ice-bag  is  placed  upon  the  stomach  and  kept  there  almost  continually 
for   two   weeks.     This   prevents   gaseous   distention    and    promote 
contraction  of  the  stomach  walls,  thus  tending  to  obvnate  hemorrhagei* 
and  eases  the  pain  when  present.     On  the  first  day,  even  when  a  hema- 
temesis  has  occurred,  the  patient  receives  between  6-9  ounces  (200 
and  300  c.c.)  of  iced  milk  given  in  spoonfuls,  and  from  2  to  4  beaten 
raw  ^^^s  within   the   first   twenty- four  hours.     At   the   same   time 
bismuth  subnitrate  is  given  twice  or  thrice  a  day,  30  grains  (2  grams) 
per  dose,  and  continued  for  ten  days.     The  eggs  are  beaten  up  entire' 
(with  a  little  sugar),  and  the  cup  containing  them  is  placed  in  a  dish., 
filled  with  ice,  so  that  they  remain  cold.     This  lood  at  once  *  binds 'I 
the  supersecreted  acid,  and,  therefore,  mitigates  the  pain  rapidly  and 
causes  the  vomiting,  often  quite  troublesome,   to  cease.     The  fat 
which  is  present  in  the  egg  yolk  also  inhibits  tlie  secretion  of  hydro- J 
cliloric  acid.     The  portion  of  milk  is  increased  daily  per  3  ounces 

^^International  Congress  at  Wiesbaden,  1901;  Therap.  Gaz.,  Nov.  16,   1906; 
Mitt.  a.  d.  Hamh.  Staatsk.,  1906,  vi,  345. 
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(loo  c.c.)>  and  at  the  same  time 
I  additional  egg  is  given,  so  that 
at  the  end  of  the  first  week  the 
patient  is  receiving  25  omices 
(800  C.C.)  of  milk  and  from  6  to 
S  eggs.  Both  these  foods  are  now 
continued  in  the  same  amotmt 
pro  die  for  another  week.  No 
more  than  i  liter  of  milk  a  day  is 
allowed  at  any  time.  Besides 
milk  and  eggs,  some  raw  chopped 
meat  is  given  from  the  fourth  to 
the  eighth  day,  usually  on  the 
sixth,  9  drams  (35  grams)  pro 
die,  in  small  divided  doses  (stirred 
up  with  the  eggs  or  given  alone) ; 
the  day  after  1 8  drams  (70  grams) , 
and  later  possibly  more  if  well 
digested.  The  patient  is  now 
able  to  take  some  rice,  well 
cooked,  and  a  few  zwieback 
(softened).  In  the  third  week 
quite  a  mixed  diet  is  tolerated, 
the  meat  being  given  now  well 
cooked  or  lightly  broiled." 

All  heavy  foods  are  inter- 
dicted, as  well  as  vegetables  with 
husks,  etc.,  and  those  tending  to 
produce  flatulence.  The  patient 
is  given  strict  orders  to  masticate 
his  food  thoroughly.  This  table 
gives  the  daily  quantities. 

The  bowels  are  not  moved, 
both  in  order  to  avoid  any  peris- 
taltic irritation  and  to  permit 
the  reabsorption  of  blood  that 
may  have  passed  into  the  intes- 
tine. One  need  pay  absolutely 
no  attention  to  constipation  in 
the  first  week,  even  in  many 
cases  to  the  end  of  the  second. 
After  the  second  week  the  bowels 
are  moved  with  small  glycerin 
injections  or  warm  water,  and 
after  the  third  week  this  is  done 
daily  if  a  movement  does  not 
occur  spontaneously.     After  this 
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one  tries  to  control  the  bowels  by  means  of  the  food  and  by  getting 
the  patient  to  go  to  stool  regularly. 

For  the  anemia  iron  is  given  in  the  form  of  a  soft  preparation  of 
Blaud's  pills: 

l\.     Ferri  sulphas lo.o  gm. ; 

Magnesia  usla 1 .75  gm. ; 

Glycerinum gtt.  xxx  (3.6  gm.). — M. 

Divide  in  pilulx  Ix;  2  pills  to  be  taken  two  or  three  times  a  day. 

The  pills  are  given  as  early  as  the  sixth,  eighth,  or  tenth  day  of 
treatment,  according  to  need,  administering  them  first  in  a  macerated 
condition. 

In  severe  cases  arsenic  is  also  given  in  the  form  of  **  Asiatic  pills," 
each  containing  0.000 1  gm.  of  arsenous  acid.  The  dose  is  gradually 
increased,  3  for  three  days,  4  for  four  days,  up  to  7  for  seven  days, 
then  decreasing  again,  6  for  six  days,  etc.  After  the  tenth  day  and 
to  the  sixth  week  bismuth  compositum  is  substituted  for  the  subni- 
trate  and  given  three  times  a  day  before  meals.  The  patient  is 
usually  allowed  up  on  the  twenty-eighth  day  and  is  dismissed  in  the 
sixth  to  the  tenth  week.  Lcnhartz  reports  only  8  per  cent,  of  recur- 
rent hemorrhages  after  this  method  of  treatment  as  compared  with 
20  per  cent,  after  the  older  methods.  No  unfavorable  results  were 
produced. 

Samuel  Lambert,^  of  New  York,  and  E.  I.  Spriggs,^  of  London,  have 
reported  favorable  results. 

Senator's  Method. — vSenator  has  modified  Lenhartz's  treatment, 
and  employs  a  nourishing  diet,  non-irritating,  which  tends  to  check 
hemorrhage.  It  consists  chiefly  at  first  of  gelatin,  fat,  and  sugar. 
At  first  a  10  per  cent,  sweetened  gelatin  solution  is  given  in  table- 
spoonful  doses  every  fifteen  minutes  to  two  hours.  Small  amounts 
of  fresh  butter  and  cream  are  allow^ed,  the  butter  given  in  small 
frozen  balls  and  the  cream  beaten  up  with  sugar  to  form  whipped 
cream,  or  it  is  iced.  He  gives  daily  15  to  20  grams  of  gelatin,  i  pint 
of  cream,  and  30  grams  of  butter.  The  daily  allowance  is  from  900 
to  1000  calories,  and  may  be  l>egun  immediately  after  a  hemorrhage. 
Olive  oil  may  be  given  instead  of  butter.  Gelatin  is  later  replaced 
by  calves'-foot  jelly,  milk  and  eggs,  etc.  He  occasionally  adds  rectal 
feeding,  though  little  of  late.     Gradual  additions  are  made  to  the  diet. 

Schmidt^  Ix^lieves  in  the  Lenhartz  principle  of  feeding,  but  does 
not  increase  the  diet  as  rapidly.  He  gives  the  stomach  rest  a  few 
days,  like  Leube,  and  then  increases  the  diet  more  rapidly  by  giving 
gelatin,  eggs,  butter,  cream,  sugar,  and  rice;  but  chopped  meat  and 
ham  with  caution. 

*  Trans.  Assoc.  Amer.  Phys. 

2  British  Med.  Jour.,  Apr.  3,  1909;  Med.  Chir.  Trans.,  1907,  xc,  783;  Proc. 
Roy.  Soc.  Med.,  1909,  ii,  iii;  llierap.  Sect.,  81 ;  and  British  Med.  Jour.,  May  21, 
1910. 

9  Deutsch.  med.  Woch.,  Jan.  i8p  1906. 
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E.  Weiss,  of  Paris,  has  demonstrated  the  value  of  the  injection  of 
fresh  animal  serum  in  the  treatment  of  hemophilia  and  purpura, 
and  Wm.  Hanna  Thomson*  has  employed  with  success  the  injection 
of  15  c.c.  of  rabbit's  serum  hypodermically  every  day  in  a  case  of 
subcutaneous  extravasation  of  blood  and  of  hematuria.  Hort^ 
claims  success  in  arresting  severe  hematemesis  by  administering 
normal  horse-senmi  by  mouth,  and  also  excellent  results  in  the 
treatment  of  gastric  ulcer  without  hemorrhage^  with  the  subsidence  of 
pain  and  vomiting.  He  begins  with  10  to  15  c.c.  of  sterile  horse-serum, 
daily  increasing  it  until  no  less  than  30  c.c.  are  taken  each  day.  The 
serum  is  administered  by  mouth  in  milk  or  in  half  an  ounce  to  an 
ounce  of  water,  and  never  on  an  empty  stomach.  If  the  pain  is 
severe  or  there  is  hemorrhage,  from  60  to  80  c.c.  may  be  given  in 
twenty-four  hours.  The  treatment  should  continue  for  six  weeks  or 
longer,  and  preferably  for  some  weeks  after  apparent  cure.  This 
same  treatment  is  employed  for  duodenal  ulcer.  Hort  employs  serum 
treatment  for  chlorosis  and  externally  locally  for  ulcers  of  the  leg. 
Hort's  dietetic  treatment  follows  the  lines  of  Lenhartz. 

My  own  method  depends  upon  whether  I  first  treat  the  patient 
during  the  period  of  hemorrhage  or  later. 

If  the  hemorrhage  is  taking  place  or  has  just  occurred,  i  to  2  drams 
(4.0-8.0)  of  a  5  to  10  per  cent,  solution  of  sweetened  gelatin  is  given 
cold  every  half  hour  for  ten  to  twelve  hours,  even  if  there  be  vomiting. 
During  the  remaining  period  of  the  first  twenty-four  hours  the  gelatin 
is  continued,  i  to  i  ounce  (16.0-32.0),  every  two  to  three  hours  while 
the  patient  is  awake,  and  in  addition  the  whites  of  2  raw  eggs  are 
beaten  up  and  placed  in  a  cup  on  ice  and  given  in  divided  doses. 
An  ice-bag  is  kept  on  for  at  least  two  weeks  if  hemorrhage  has  just 
occurred.  The  addition  of  horse-serum  according  to  Hort's  method 
the  writer  believes  justifiable,  or  the  use  of  human  blood-serum  by 
hypodermic. 

Gelatin  treatment  is  continued  for  a  week.  Scraped  beef  and  ham 
are  omitted  for  the  first  two  weeks  and  cream  substituted,  to  obtain 
the  calorie  values.     A  little  sugar  can  be  beaten  up  with  the  cream. 

The  day  following  the  hemorrhage  milk  is  begun,  6  ounces  (200 
c.c.)  cold,  in  spoonful  doses,  100  grams  (10  per  cent,  gelatin  solu- 
tion) cold,  in  divided  doses — I  ounce  (16.0) — every  three  hours,  and 
I  raw  egg  beaten  up  and  given  in  divided  doses.  These  are  placed 
in  cups  which  are  packed  in  ice.  The  milk  is  increased  100  c.c.  daily 
up  to  1000  c.c,  and  no  more;  eggs  are  increased  daily  i  egg  up  to  8  a 
day.  Sanatogen,  preferably  flavored,  is  begun  on  the  third  day 
(second  day  after  hemorrhage).  With  the  exceptions  noted,  the  rest 
of  the  diet  is  after  Lenhartz. 

If  no  recent  hemorrhage,  I  start  the  diet  after  the  method  cor- 
responding to  the  third  day  in  the  table  on  page  278.     An  ice-bag  is 

*N.  Y.  Med.  Jour.,  June  11,  1910. 

*Brit.  Med.  Jour.,  Jan.  5,  1910,  p.  75;  ibid.,  Oct.  10,  1909. 
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kept  on  for  two  weeks  if  there  is  hemorrhage  or  one  has  occuired 
within  a  week  or  ten  days. 

Bismuth  subnitrate»  5-1  dram  (2.0  to  4.0),  is  given  in  2  ounces 
(60.0)  water  t.  i.  d.  Ijefore  feedings,  commencing  on  the  second  day 
after  hemorrhage.  At  times  I  combine  magnesia  usta,  15  grains  (i  .0), 
or  sodium  bicarbonate,  15  grains  (i,o)^  with  the  bismuth. 

Pain. — ^Tincture  belladonna,  10  minims  (0.66)  ui  a  teaspoonful 
of  water  should  be  given  t.  i.  d.  for  pain.  It  also  lessens  gastric 
secretion  and  motility,  and  is  a  vahtahle  adjunct  to  the  treatment.  At 
times  a  fourth  dose  may  be  indicated.  It  further  lessens  the  tendency 
to  vomiting  and  hemorrhage  by  diminution  of  the  motility  and  of 
hjTJersecretion.  Orthoform  or  anesthesin,  of  which  the  dose  is  5  grains 
{0.3)  is  also  recommended  for  the  pain  of  ulcer.  They  are  of  some 
\'alue,  but  as  excessive  acidity  and  increased  motility  ha%^e  tlie  most 
influence  in  these  ulcer  cases  in  aggravating  the  pain,  belladonna 
seems  of  most  value.  Extract  of  belladonna»  ^  grain  (0,22),  or  atro- 
pin,  xiur  grain  (0.0006),  may  lie  substituted  for  the  tincture  of  bella- 
donna. 

Rarely  a  hypodermic  of  J  to  i  grain  (0.016-0.032)  of  codein  or 
morphin,  |  to  {  grain  (0.008-0.016),  may  be  necessarv^  for  the  acute 
pain. 

Bowels, — I  prefer  to  move  the  bowels  gently  by  a  small  soapsuds 
enema  containing  2  ounces  (60.0)  of  ohve  oil  on  the  third  day  after 
hemorrhage,  and  thereafter  every  other  day.  If  no  hemorrhage 
has  occurred  recently,  then  a  daily  movement  should  be  secured. 
Milk  of  magnesia,  i  to  2  drams  (4,0-8.0)  in  4  ounces  (125.0)  water, 
giv'en  on  rising,  or  small  doses  of  Sprudel  salts,  i  dram  (4.0)  in  a  glass 
of  hot  water,  are  of  ser\ice. 

On  the  seventh  day  after  hemorrhage,  or  immediately  if  there 
has  been  no  hemorrhage,  iron  and  arsenic  should  be  given : 

i|,     Blaud's  iron  pill , * gr.  v  (0.3)  (made  fresh) ; 

Sod.  arsen-   *.....,         gr,  s'u  (0.0013)* 

Pill  made  soft  with  honey  aiitJ  crumbled  when  taking,  one  pill  t*  i.  d.  after 
eating.     The  arsenic  can  be  gradually  increased  to  gr.  ij'^  (0,0026)  sod.  arsen.  t.  i.  d. 


I  give  no  scraped  beef  until  the  commencement  of  the  third  week 
after  hemorrhage,  and  then  increase  the  diet  after  Lenl>e's  method. 
The  bismuth  treatment  should  be  continued,  or  one  can  substitute 
the  nitrate  of  silver  treatment.  It  is  advisable  to  keep  this  up  for 
several  months  as  a  precaution,  and  then  continue  the  diet  and  alka- 
line treatment  for  hyperchlorhydria  for  a  considerable  period- 

At  the  end  of  three  weeks  the  patient  may  be  allowed  to  sit  up 
for  a  short  time  daily;  and  at  the  end  of  four  weeks  to  begin  to  go 
outdoors  for  a  short  time.  In  favorable  cases  it  is  ad\^sable  not  to 
resume  work  under  six  weeks.  Some  of  the  chronic  cases  either  will 
not  remain  in  bed  or  cannot,  for  financial  reasons. 

In  such  event,  we  are  obUged  to  employ  careful  but  liberal  feed- 
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ing;  the  use  of  Carlsbad  salts,  iron  and  arsenic  tonics,  and  either  the 
subnitrate  of  bismuth  treatment  with  an  alkali  in  addition,  or  nitrate 
of  silver.     The  following  prescriptions  are  of  service: 

T{.     Bismuth  subnitrate,  2.0  to  4,0  f  5s5-j)# 
suspended  in  4  ounces  (125  c.c.)  of  water,  and  given  t.  i.  d.  half  an  hour  before 
meals. 

This  is  preferable  to  pouring  the  bismuth  suspension  through  a 
stomach -tube. 

As  olive  oil  protects  the  surface  and  lessens  the  secretion,  I 
sometimes  employ  the  bismuth  suspended  in  1  to  2  ounces  (30.0-^60*0) 
of  olive  oil  instead  of  water.     Alkalis  should  also  be  used. 

^.     MagTiesia  usta.  2.0  (gr-  xxx)  or 

MUk  of  magnesia 4.0  to  8.0  (5j-ij). 

In  3  or  4  ounces  (100-125  *^-c.)  of  water  alone,  or  combined  with  equal  quanti* 
ties  of  soda  bicarbonate. 

R.     Soda  bicarb,,     1  -,   ,^  ^ /t::*.-,\. 

Magnesia  usta  «  ^^         ' 

Milk-sugar ,  ,   2.0  (ass). 

Dose,  2.0  (5^)  ui  water  t.  i,  d.  an  hour  after  eating. 

Nitrate  of  silver  can  \ye  employed  in  place  of  the  bismuth,  to  be 
given  on  an  empty  stomach  t.  i.  d,  half  an  hour  before  meals,  as 
advocated  by  Boas  and  Kaufniann: 

T^.     Argenti  nitratis  0.2  (gr.  iij); 

Aq.  destil 180.0  (Svj). 

Keep  in  dark  bottle.  Tablespoonful  in  wineglass  of  water  t,  i*  d,  lialf  an 
hour  before  eating. 

Occasionally  lavage  of  the  stomach  with  1 :  5000  to  i :  3000  silver 
nitrate  has  been  advocated  once  or  twice  a  week,  if  there  has  not 
been  a  hemorrhage  for  some  weeks;  but  the  internal  administration 
is  safer.  It  should  be  given  for  two  to  three  weeks,  then  discon- 
tinued and  the  bismuth  substittited. 

The  alkali  can  be  given  in  addition  t,  i,  d,  an  hour  after  meals. 
The  meals  should,  preferably,  be  frequent  and  in  smaller  quantities, 
as  in  hyperchlorhydria. 

In  cases  complicated  by  stenosis  and  ectasia  lavage  is  nece5sar>* 
for  the  fermentation,  and  olive  oil,  i  to  2  oimces  (30.0^60.0)  t.  i,  d. 
before  the  chief  meals,  to  aid  the  passage  of  food.  The  aj^plication  of 
Rose's  belt,  and  tlie  patient  lying  on  the  right  side  for  half  an  liuiir 
after  eating,  both  temporarily  aid  in  emptying  the  stomach 

Resorcin  in  5-grain  (0.3)  doses  t,  i.  d.  is  also  of  value  for  luc  n:r- 
mentation,  Wm.  H.  Thomson  *  advocates  the  use  of  resorcin  and 
also  potassium  bichromate  in  gastric  i'      '      ^^'*~  ^^*' — **'  '"*'* 

on  page  201  under  treatment 
The  writer  prefers  the  omissia 
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Hemorrhage  is  rare  in  this  type,  the  ulcer  being  dormant  and  the 
chief  symptoms  due  to  stenosis.  Surgery,  gastro-enterostomy  espe- 
cially, is  advocated  in  these  cases.  If  there  is  tetany,  the  same  pro- 
cedure is  advisable. 

Vomiting. — In  cases  described  by  Lenhartz,  this  is  relieved  by 
neutralizing  the  acid,  and  this  is  the  best  treatment.  Rarely,  rectal 
feeding  may  be  required  for  a  few  days.  Bismuth  subnitrate,  2  grains 
(0.13),  and  oxalate  of  cerium,  i  grain  (0.065),  should  be  given,  or 
I -drop  doses  of  Fowler's  solution  of  arsenic,  four  in  all,  an  horn*  apart. 
If  the  vomiting  continue,  a  single  cautious  lavage  is  a  safer  procedure 
than  the  risk  of  recurrent  hemorrhage  from  the  strain  of  emesis. 

Tinctm-e  of  belladonna,  10  minims  (0.66),  or  atropin,  t^tt  grain 
(0.0060),  are  also  of  service  for  the  vomiting. 

Pain  from  Adlicsions, — Rose's  belt  will  at  times  aid  in  alleviating 
the  pain  due  to  the  dragging  of  adhesions,  by  the  support  afforded 
to  the  viscera.     Bacterial  ^  vaccines  have  been  employed. 

x-Rays. — Bassler'  advocates  the  employment  of  the  :r-rays  for 
the  healing  of  gastric  ulcer,  but  I  am  skeptical  of  their  value  on  the 
internal  organs  for  such  purpose.  In  cutaneous  affections  they  are 
undoubtedly  of  value.     Their  prolonged  use  is  also  dangerous. 

Per/oration. — Temporarily,  rectal  feeding,  a  hypodermic  of 
morphin,  the  ice-bag,  and  cautious  lavage  after  cocainizing  the 
pharynx,  as  suggested  by  Ewald,  are  indicated.  Immediate  recourse 
should  be  had  to  laparotofuy. 

Surgery. — The  following  are  the  indications  for  operation:  Per- 
foration with  commencing  peritonitis ;  local  peritonitis,  with  or  without 
abscess;  subphrenic  abscess ;  perigastric  adhesions ;  ectasia  due  to  steno- 
sis from  ulcer  or  spasm  from  its  irritation ;  gavStric  tetany  with  ulcer. 

In  recurring  acute  hemorrhages  the  Mayos  advise  opening  the 
stomach,  locating  the  bleeding-point,  suturing  it  firmly  w4th  catgut  on 
the  inner  (mucous)  side,  and  protecting  the  region  by  mattress  sutures 
(musculoperitoneal) .  Gastrojejunostomy  they  have  not  found  reliable. 

In  6  cases — i  case  of  death  from  hemorrhage  followed  gastro- 
jejunostomy— 5  cases  treated  by  primary  operation  on  the  bleeding 
pcnnt,  with  or  without  excision  of  the  ulcer,  recovered.^ 

Rovsing,  in  cases  of  severe  hemorrhage,  employs  direct  diaphan- 
osoopy  and  gastroscopy  (the  light  introduced  through  a  minute  in- 
ciaoa  in  the  stomach  wall).    After  locating  the  source  of  hemorrhage, 

rlt  is  obliterated  by  running  a  suture  about  the  bleeding  siuiace 
m 
be 
IS 


Kraft  *  reports  5  cases,     I  believe  Mayo's  method  preferable. 

'  Ob  at*coi*nt  of  Turck's  experiments  in  producing  gastric  ulcer  in  dogs  by  the 
inf  tfstioEi  of  col<?n  badiilj*  a  weekly  dose  <rf  bacterial  vaccines,  40,000,000  each,  has 
bet^  advocated  by  Aaron  for  the  treatment  of  gastric  ulcer. 

^  Disease  of  Ibe  Stomach  aii     "  p^r  Alimentary  Tract,  Med.  Times,  Sept., 


»5W39>. 


No.  3f  PP-  557-789.     Last  indexed, 
ang  der  lebensgafahrlichen  Magen- 
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In  cases  of  chronic  ulcer,  with  recurrent  hemorrhages,  after  a  sin- 
gle systematic  treatment  for  eight  months  to  a  year  by  the  methods 
I  have  described,  if  the  patient  is  still  losing  ground,  I  advocate  re- 
sort to  surgery.  I  am  aware  that  some  surgeons  are  loath  to  operate 
on  such  cases  unless  tliere  is  pyloric  stenosis,  and  claim  that  in  such 
event  the  gastric  contents  will  not  pass  through  the  new  openinggj 
but  through  the  pylorus.  Canon  and  Blake  have  demonstrated 
this  experimentally  on  animals.  On  the  other  hand,  when  a  large 
anastomotic  opening  is  made,  this  has  l>eeii  shown  to  1>e  of  practical 
value,  especially  by  the  posterior  no-loop  method- 
It  has  Ijeen  demonstrated  that  the  pancreatic  juice  and  bile  I 
entering  the  stomach  aid  in  neutralizing  the  hyperacidity,  and  tliis 
is  of  service, 

Wm.  Mayo  states  that  in  chronic  ulcer,  where  there  is  no  mechanic 
obstruction,  tlie  result  has  not  l>een  as  favorable.  Unfortunately, 
we  do  find  cases  of  multiple  ulcers  with  hemorrhages  from  various 
areas  and  with  an  open  and  soft  pylorus,  such  as  Munro  *  reports, 
in  which  the  results  of  surgery  are  not  favorable:  but  in  any  event 
the  lessening  of  hyperacidity  through  gastroenterostomy  is  of  value. 

With  chronic  uIc^t  at  the  pylorus,  pylorectomy,  suture  of  the 
pyloric  end,  and  gastro-enterostomy  give  the  best  results.  The 
writer  nou'  believes  that  in  the  case  of  chronic  gastric  ulcer  or  ulcers 
(extra  pylaric)  which  it  may  be  inadvisable  to  excise,  that,  in  addition 
to  the  gastro-enterosimny,  infolding  tlie  stomach  on  the  gastric  side 
of  the  pylorus  should  be  performed,  thus  closing  the  pyloric  orifice. 
The  gastric  contents  must  then  of  necessity  pass  through  the  gastro- 
enterostofny  opening.  The  same  method  would  be  useful  in  some 
cases  of  pyloric  spasm. 

Excision  of  the  uker  in  chronic  cases,  when  possible,  after  eight 
months'  to  a  year's  medical  treatment  without  cure,  I  now  believe  the 
safest  procedure.  This  is  especially  true  in  v4ew  of  the  frequent  occur- 
rence of  cancer  engrafted  mi  gastric  ulcer.  Prophylaxis  of  gastric  can- 
cer can  be  aided  by  ulcer  excision,  as  Wilson  and  MacCarty  have 
shown  that  7  r  per  cent,  of  cancers  had  their  origin  in  chronic  gastric 
ulcer  (Mayo),^  Coffey^  excised  the  entire  lesser  curvature  in  a  case 
of  ulcer  with  success,  W.  L.  Rodman  further  advocates  pylorec- 
tomy  in  chronic  gastric  ulcer  to  prevent  later  cancerous  implantation 
on  the  base  of  the  ulcer.  Moreover,  the  danger  of  hemorrhage,  adhe- 
sions,  etc.,  are  thus  eliminated. 

In  cases  of  pyloric  obstruction  (stenosis)  from  ulcer  with  dilatation 
of  the  stomach,  I  always  advfx^ate  surgical  procedure,  finding  that 
though  there  may  l>e  temporary  Improvement  at  times  quite  marked 
under  medical  treatment,  in  every  case  tliere  is  subsequent  relapse. 

One  must  remember  the  possibility  that  after  gastrojejunostomy 

'  Annals  of  Surg.,  June^  1907. 

^  Jour.  Amer.  Med.  Assoc.,  May  14,  1910,  p.  1609. 

*Ibid.,  Sept.  lo,  1910  (Wilsoa  and  Willis);  Jan.  28,  1911, 
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for  gastric  ulcer  a  secondar^^  ulcer  occasionally  occurs  in  the  intestinal 
Icxtp.  A  unique  case  of  this  type  is  reported  by  J.  F.  Percy»  in  the 
Journal  of  the  American  Medical  Association,  April  9,  1910,  a  recur- 
rent ulcer  perforating  at  the  gastro- intestinal  (anterior  gastro- 
jejunostomy) anastomoses.  An  omental  adhesion  prevented  peri- 
tonitis. A  posterior  operation  was  then  performed.  Percy  believes 
tliat  infection  from  chronic  cholecystitis  is  a  factor  in  these  cases. 
Dunham,  in  the  November  lo,  1910,  issue  of  the  same  journal,  gives 
some  interesting  statistics  on  gastro-enter ostomy » 

EXULCERATIO  SIMPLEX  (DIEULAFOY)  OR   SUPERFICIAL  ULCER- 
ATION OF  THE   STOMACH 

Small  ulcerations  of  the  raucous  membrane  of  the  stomach,  so 
minute  Uiat  they  appear  to  l>e  little  more  than  erosions,  have  been 
observed,  from  which  fatal  hemorrhage  has  taken  place. 

The  usual  s>Tiiptoms  of  ulcer  have  l>een  absent  and  no  vomiting 
CKXurred  prior  to  tlic  hemorrhage.  On  the  other  hand,  symptotns  of 
hyperacidity  may  be  present, 

Dieulafoy  was  the  first  to  minutely  describe  tliis  affection. 

Anatomy* — There  is  a  superficial  round  or  elliptic  loss  of  sub- 
stance, involving  merely  the  mucous  membrane  and  the  muscularis 
mucosae  and  stjme  blood-vessels.  It  dcK-^s  not  i>enetrate  further 
into  the  coats  of  the  organ.  The  defect  may  be  from  pinhead  size 
to  a  quarter  of  a  dollar  in  dimension;  the  margins  are  not  indurated, 
and  it  may  be  difficult  to  detect  even  on  autopsy,  being  concealed  in 
some  of  the  folds  of  tlie  mucous  membrane.  The  stomach  is  healthy 
throughout.  There  may  be  a  slightly  reddened  zone  about  the  area 
and  it  may  be  in  any  location. 

Etiology  is  unknown.  It  may  be  the  beginning  of  an  ordinary 
ulcer,  or  possibly  a  toxic  element  is  responsible. 

Age. — Chiefly  in  persons  from  twenty-five  to  thirty. 

Symptoms*— The  patient  may  be  in  perfect  health,  when  he  sud- 
denly vomits  5  hter  (o.  ij  to  i  quart  (liter)  oi  blood,  accompanied  by 
roelena.  The  hemorrhage  may  prove  fatal.  The  s>inptoms  are 
those  of  any  hemorrhage:  dizziness,  cold  extremities,  collapse,  and 
ih^  patient  may  l^ecome  rapidly  moribund,  (k^casionally  the  patient 
may  recover  and  suffer  from  recurrences.  On  the  otlier  hand, 
Dieulafoy  holds  that  a  case  representing  severe  symptoms  of  hyper- 
acidity,  but  showing  actual  subacidity,  should  always  suggest  ex- 
ulceratio  simplex  vcntriculi* 

Diagnosis. — Ordinary  cases  of  gastric  ulcer  suffer  from  gastric 
symptoms,  while  these  cases  may  not. 

From  latent  ulcer  of  the  stomach  it  cannot  be  differentiated. 

With  chronic  erosions  there  are  no  hemorrhages. 

Treatment. — This  is  the  same  as  in  hematemesis  from  ulcer, 
morphin,  J  grain  (q.oi6);  ice-bag  over  stomach;  10  per  cent,  gelatin 
solution  ever>"  half  hour,  2  drams  (8.0)  by  mouth;  lactate  of  calcium. 
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10  grains  (0.66),  by  moutli  and  by  rectum;  ergot  injections*  hypoder- 
moclysis  (2  per  cent,  gelatin)*  also  of  saJine  solution,  etc. 

Dieulafoy  recommends  operative  procedure,  suturing  the  bleeding 
point  if  medical  remedies  fail  or  if  the  hemorrhages  are  recurrent. 

GASTKIC  EROSIONS 

These  are  subdivided  into  acute  erosions  and  chronic  erosions, 

AcuTi  Erosions  (Hemorrhagic  Erosions) 

These  are  small  (2  to  4  mm.)  abrasions  of  the  mucosa  of  the 
stomach,  in  character  usually  multiple,  and  extend  partly  or  through 
the  layer.     There  is  hemorrhage  (hematemesis)  with  this  t\TJe. 

They  tx^ur  in  the  newborn;  in  the  cachexia  of  children;  in  chronic! 
heart  and  arterial  diseases;  cirrhosis  of  the  liver;  in  acute  infections 
with  the  pnenmococcus  (Dieulafoy);  and  with  septic  organisms; 
also  in  postoperative  cases,  such  as  after  appendicitis  operation 
(vomito-negro-appendiculaire) ,  and  associated  with  the  throbbinj^ 
aorta  in  a  considerable  number  of  neurotic  women. 

Treatment  is  that  of  hematemesis  and  also  of  the  cause. 

Chronic  Erosions  (Erosions  of  the  Stomach) 

An  erosion  is  a  small  superlicial  exfoliation  of  the  gastric  mucous 
membrane.  Erosions  of  the  stomach  have  been  quite  frequently 
found  at  autopsy,  and  the  subject  has  been  discussed  by  Virchow, 
Ewald,  Gerhart,  and  others.     The  latter  found  nothing  characteristic. 

Riegel  notes  the  frequency  with  which  small  fragments  of  mucous 
membrane  are  washed  out  of  the  stomach,  and  Ijelieves  it  due  to  thej 
tearing  from  tliis  procedure.  He  denies  Its  significance  as  a  special 
pathologic  process,  but  believes  that  at  times  an  examination  of  the 
fragments  will  demonstrate  the  general  condition  of  the  mucous 
membrane. 

There  is  even  to-day  some  dispute  as  to  whether  the  erosions  of 
the  stomach  can  be  descriljed  as  a  separate  clinical  entity,  in  view  of 
the  fact  that  in  the  majority  of  cases  there  is  a  chronic  gastritis,  and  I 
only  on  lavage  the  bits  of  mucous  membrane  are  secured,  some 
believing  it  to  be  due  to  manipulation  with  the  tul>e. 

We  must  credit   Einhorn  *  with   first  describing  erosions  of  the  | 
stomach  as  a  clinical  entity.     Pariser,"  Ouintard/'  Mintz,*  and  others 
have  reported  cases. 

Undoubtedly,  not  in  every  case  in  which  bits  of  mucous  membrane 
are  washed  out  of  the  fasting  stomach  have  we  chronic  erosions. 
I  have  noted  in  several  cases  of  chronic  gastritis — in  which  unques- 
tionably lavage  was  performed  in  an  unscientific  manner  by  the 

*  N.  Y.  Med,  Rec,  June  23,  1894;  also  Jour.  Ajn.  Med.  Assoc.,  May  20,  1894. 
^  Berlin,  klin.  Woclienschr,,  1900,  No.  43. 
^  Arch,  f.  Verdauiingskranklieiten,  1901. 
*Zeit&chr,  f.  klm,  Med*,  Bd,  46,  1902. 
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physician  in  attendance — the  appearance  of  these  small  fragments, 
and  yet  the  patient  never  subsequently  suffered  from  the  salient 
symptoms  described.    Traumatism  was  the  evident  cause. 

Erosions  may  occur  in  acute  cases.  I  was  recently  called  to  attend 
a  patient  with  acute  gastritis,  having  severe  and  persistent  vomiting 
streaked  with  blood,  and  though  I  washed  the  stomach  with  greatest 
care,  in  two  washings  several  pieces  of  gastric  mucous  membrane 
were  fotmd,  evidently  exfoliation  from  the  acute  process  and  violent 
vomiting.  The  case  made  a  rapid  recovery  with  no  further  symp- 
toms. 

Unrecognized  cases  of  chronic  erosions  occur,  but  those  recog- 
nized intravitam  by  the  clinical  symptoms  are,  so  far  reported,  com- 
paratively few. 

Etiology. — Chronic  catarrhal  gastritis  is  the  chief  factor,  though 
Einhom  reports  erosions  associated  with  hyperchlorhydria,  and 
I  have  seen  them  once  with  acid  gastritis. 

Symptoms. — ^The  diagnostic  symptohis  described  by  Einhom  are : 

Pain,  emaciation,  weakness  and  lassitude,  and  the  finding  in  the 
wash-water  after  lavage  of  one  or  more  small  pieces  of  gastric  mucous 
membrane.  There  is  usually  decrease  in  acidity  and  free  hydro- 
chloric acid  and  considerable  mucus  (chronic  gastritis). 

Pains, — ^These  are  not  intense  and  occur  directly  after  meals, 
irrespective  of  the  character  of  the  food.  They  last  one  or  two  horn's 
and  are  never  severe.  There  are  usually  intervals  free  from  pain, 
though  rarely  the  pains  are  constant. 

Emaciation, — ^The  patients  lose  weight  at  first;  the  face  becomes 
rather  thin.  They  have  not  the  cachexia  of  cancer  nor  the  appear- 
ance of  suffering  as  in  ulcer. 

Weakness, — The  patient  feels  weak  and  unable  to  work,  and  likes 
keeping  quiet,  most  markedly  so  for  a  period  after  meals.  Loss  of 
appetite  is  present  in  some  cases. 

Pathology. — If  the  stomach  is  washed  out  in  the  fasting  condition, 
one  or  more  small  pieces  of  gastric  mucous  membrane  are  found  in  the 
wash- water.  They  appear  normal  under  the  microscope,  but  are 
infiltrated  with  red  blood-cells.  This  lesion  is  constantly  found  after 
lavage. 

Blood  is  rarely  present,  though  occasionally  the  wash-water  is 
slightly  streaked  with  it. 

Einhorn  believes  the  **  erosions  "  resulting  from  the  peeling  off 
of  the  mucous  membrane  are  responsible  for  the  pain  and  tenderness, 
and  that  it  has  not  yet  been  determined  whether  the  exfoliation 
recurs  at  the  same  place  after  healing  or  in  new  regions  of  the  stomach. 

N.  W.  Jones  ^  describes  hemorrhagic  erosions  and  autopsy  find- 
ings in  chronic  erosions  (Einhom's  disease).  Considerable  blood  was 
found  in  the  intestines,  and  blood  had  previously  been  found  in  the 
stools.  The  cause  of  death  is  not  given.  The  case  is  apparently  one 
*  Jour.  Amer.  Med.  Assoc.,  Oct.  14,  191 1. 
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of  acute  hemorrhagic  erosions,  recurrent  type^  or  possibly  more  the 
aspects  of  achlorhydria  hsemorrhagica  gastrica,  and  not  of  chronic 
erosions  at  all. 

Gastric  Analysis,— -The  hydrochloric  acid  secretion  is,  as  a  rule, 
decreased  and  also  the  total  acidity.  Considerable  mucus  is  usually 
found.  Rarely;  hyperchlorhydria  is  present,  and  in  one  case  I  found 
acid  gastritis. 

In  washing  the  fasting  stomach,  one  to  four  pieces  of  mucous 
membrane  (0.3  to  0.4  cm.)  are  found.  They  are  blood-red,  and  under 
the  microscope  the  gastric  glands  and  red  corpuscles  are  visible. 

Prognosis. — The  disease  is  usually  of  long  duration,  with  at 
times  inter\^als  of  improvement. 

Treatment.— The  diet  depends  on  the  gastric  findings.  The 
treatment  is  the  same  as  for  chronic  gastritis,  acid  gastritis,  or  for 
hyperchlorhydria,  depending  on  the  ease.  Hydrotherapy  and  out- 
of-door  exercise  are  of  service. 

If  deficient  hydrochloric  acid,  nux  vomica,  compound  tincture  ofj 
cinchona,  and  condurango  are  indicated;  if  hyperacidity »  tlie  alkalis^ 
such  as  magnesia  usta  or  sodium  bicarbonate. 

There  are  three  methods  of  local  treatment: 

1.  Bismuth  Treatmcut. — Lavage  ever>^  other  day  with  milk  of 
magnesia  to  dissolve  the  mucus,  and  t.  i,  d.  15  to  30  grains  (1.0-2.0) 
of  bismuth  subnitrate  before  meals. 

2.  Nitrate  of  Silver  Treatment .^Thh  is  superior  in  many  casesj 
It  may  be  administered  internally,  \  grain  (0*016)  in  solution  t.  i,  d. 
three  hours  after  eating;  lavage  with  an  alkali  every  two  or  three 
days  depending  on  the  mucus ;  or  lavage  every  other  day  with  1 :  2000 
to  1 :  1000  silver  nitrate,  preceding  it  by  lavage  with  warm  water. 

Einhorn  recommends  intragastric  galvanization  on  one  day,  ^ith 
nitrate  of  silver  spray  preceded  by  lavage  on  the  following  day,  and 
so  alternating. 

He  first  washes  the  stomach  with  warm  water,  which  is  all  re- 
moved, and  then  sprays  the  stomach  with  his  instrument,  employing 
10  c.c.  of  a  o.i  to  0.2  per  cent,  solution  of  nitrate  of  silver  solution, 
employing  most  of  it  and  moving  the  tul^e  about*  The  bottle  should 
be  opened  before  removal  of  the  spray* 

3.  The  extract  of  the  suprarenal  gland  (Armour  &  Co.)  has  been 
recommended  by  Einhorn.  He  employs  it  in  his  powder-blower 
and  applies  it  every  cither  day  to  the  stomach,  3  grains  (0*194)  ^^  ^ 
time,  instead  of  the  silver  nitrate  spray*  Good  reports  are  given  of 
this  metliod. 


PERIGASTRITIS  AND  PERIGASTRIC  ADHESIONS 

Localized  perigastritis  with  the  formation  of  adhesions  to  other 
organs  may  result  from  various  causes,  among  which  are  the  follow- 
ing:   gastric  ulcer;  recurrent  attacks  of  acute  gastritis  by  extension 
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or  by  infection  from  within;  infections  from  the  gall-bladder,  liver, 
appendix,  spleen,  duodenum,  or  transverse  colon;  cancer  or  ulcer  of 
adjacent  organs;  and  tubercular  peritonitis.  Adhesions  are  more 
frequently  due  to  gastric  ulcer  and  are  not  at  all  uncommon  in  cases 
in  which  cicatrization  has  taken  place,  in  which  event  the  pylorus  and 
lesser  curvatiu-e  are  most  frequently  involved.  In  at  least  7  to  8  per 
cent,  of  cases  of  gastric  ulcer  such  adhesions  occur.  They  may  also 
take  place  to  the  parietal  peritoneum.  Infection  of  the  gall-bladder 
is  a  quite  frequent  cause  of  gastric  adhesions,  particularly  of  the 
spider  web  variety,  which  may  produce  pyloric  stenosis  with  dilatation 
of  the  stomach,  and  at  times  even  gastric  hemorrhage  from  the  con- 
gestion caused  by  circulatory  interference,  so  that  the  diagnosis  of 
stenosing  gastric  ulcer  has  been  made.  R.  T.  Morris  particularly 
refers  to  this  type.  The  stomach,  liver,  and  gall-bladder  may  be 
bound  together  by  adhesions  originating  from  either  gastric  ulcer 
or  gall-bladder  infection.  When  the  adhesions  result,  for  example, 
from  gastric  ulcer,  there  is  at  first  a  localized  peritonitis  (perigastritis) 
with  increased  pain,  tenderness,  at  times  vomiting,  and  a  moderate 
temperattne  in  the  cases  of  more  acute  type.  The  location  of  the 
pain  and  tenderness  depends  on  the  site  of  the  perigastritis.  In  the 
subacute  cases  there  may  be  few  clinical  symptoms,  possibly  an  in- 
crease in  the  gastralgia,  with  some  interference  in  the  motility  of  the 
stomach,  increased  pain  when  the  stomach  is  distended  with  food, 
some  loss  of  flesh  and  strength,  etc.  If  ulcer  be  the  cause,  the  gastric 
findings  do  not  alter.  Disturbances  of  gastric  secretion,  however, 
frequently  occur  with  gall-bladder  disease  (infection)  with  accompany- 
ing adhesions.  J.  A.  Lichty^  has  experimentally  demonstrated  on 
dogs  disturbances  of  the  gastric  functions  produced  by  gall-bladder 
infection.  If  the  adhesions  affect  the  pylorus,  stenotic  dilatation  of 
the  stomach  may  result  with  its  accompanying  symptoms.  Gastrop- 
tosis  may  also  occur  from  adhesions  forming  on  the  lower  border  of  the 
stomach  and  dragging  down  the  organ.  Adhesions  to  the  intestines 
may  produce  acute  or  chronic  intestinal  obstruction  and  distention  of 
the  gall-bladder  from  interference  with  the  common  duct.  If  adhe- 
sions involve  the  pancreas  affecting  the  duct,  disturbance  of  the 
pancreatic  functions  may  result. 

A  local  abscess  may  occasionally  occur  which  may  require  surgical 
intervention.  In  some  cases  one  can  palpate  a  thickened  mass  due  to 
the  perigastritis. 

If  the  perigastritis  and  adhesions  occur  at  the  cardia,  partial  ste- 
nosis may  result,  with  regurgitation  of  food,  etc.,  the  symptoms  of 
stenosis  of  the  esophagus. 

A  frequent  symptom  observed  is  that  when  adhesions  are  present 
in  the  stomach,  exclusive  of  the  cardia,  as  above  noted,  after  disten- 
sion of  the  stomach  with  food  or  gas,  considerable  pain  often  follows 
from  dragging  on  the  adhesions. 

*  Amer.  Jour.  Med.  Sci.,  Jan.,  191 1. 
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Diagnosis. — The  previous  history  of  gastric  ulcer  or  some  other 
intra-abdominal  lesion  is  of  great  assistance  in  the  diagnosis.  Local 
tenderness  and  pain,  increased  pain  after  distention  of  the  stomach 
with  food,  the  symptoms  of  pyloric  stenosis  with  dilatation  of  the 
stomach  (when  such  conditions  are  present)  are  of  service.  Some- 
times a  thickened  mass  can  be  palpated. 

The  %-rays  are  a  valuable  aid,  showing  local  distm-bance  in  the 
motility  of  the  stomach,  a  change  of  contoiu",  and  in  some  cases  an 
abnormal  position  of  the  organ.  The  reader  is  referred  to  the  X-ray 
Diagnosis  of  Stomach  Disease,  page  io8,  where,  for  example,  the 
abnormal  position  of  the  pylorus  when  adherent  to  the  gall-bladder  is 
well  illustrated  (Fig.  69). 

Treatment. — Perigastric  adhesions  in  most  cases  require  opera- 
tive interference.  If  a  localized  abscess  is  present  with  the  perigastri- 
tis, it  should  be  opened  and  drained.  Mild  types  of  adhesions  may  go 
for  years  without  operation,  but  there  is  invariably  considerable  dis- 
comfort, and  frequently  disturbances  of  the  gastric  secretion  ulti- 
mately result,  as  well  as  disturbances  of  motility  of  the  organ.  The 
nervous  strain  on  the  patient  is  marked  and  invahdism  results.  The 
author  advocates  operation  by  preference  even  on  these  cases. 

Adhesions  producing  pyloric  stenosis  require  operative  procedure. 


CHAPTER  XIII 

CANCER  OF  THE  STOMACH  (CARCINOMA  VENTRICULI) 
—OTHER  TUMORS  OF  THE  STOMACH— APPARETSTT 
TUMORS  OF  THE  STOMACH-FOREIGN  BODIES  IN 
THE  STOMACH 

CANCER  OF  THE  STOMACH  (CARCINOMA  VENTRICULI) 

Ftequency. — In  an  anlysis  of  30,000  cases  of  cancer,  W.  H. 
Welch,  of  the  Johns  Hopkins  Hospital,  finds  the  stomach  involved 
in  21.4  per  cent.,  standing  next  in  frequency  to  uterine  cancer.  Osier 
states  there  were  1 50  cases  of  carcinoma  ventriculi  in  8464  patients  ad- 
mitted to  the  hospital  wards.  Haberlin  gives  41  per  cent,  from  1877 
to  1886  in  his  statistics,  while  Brinton  places  it  at  about  25  per  cent. 
Virchow  stated  that  the  stomach  was  the  site  of  primary  carcinoma  in 
34.9  per  cent,  of  all  cases,  while  d'Espine  places  it  at  45  per  cent.  The 
Census  Biu-eau  reports  out  of  a  total  of  140,088  deaths  from  cancer, 
the  stomach  and  liver  combined  were  36.4  per  cent.,  and  the  female 
genitals  14.7  per  cent.  In  a  study  of  2268  autopsies  at  the  Phila- 
delphia General  Hospital,^  the  total  number  of  cases  of  primary  cancer 
were  121.  Of  these,  45  were  of  the  stomach;  32  were  in  males,  13  in 
females.  There  were  13  cases  of  uterine  cancer.  Kiittner  ^  comments 
on  the  prevalence  of  cancer  in  southeastern  Germany.  Haberlin 
demonstrated  that  gastric  cancer  is  on  the  increase  in  Switzerland, 
and  Joseph  D.  Bryant  shows  the  same  in  the  United  States.  Its 
frequency  seems  to  vary  in  different  countries,  Griesinger  having 
never  observed  it  in  Egypt.  Coley  ^  shows  the  general  increase  of 
cancer. 

Age. — Welch  finds  that  three-fourths  of  his  cases  occurred  be- 
tween the  ages  of  forty  and  seventy.  Osier  analyzes  150  cases  as 
follows : 

Between  twenty  and  thirty  years,  6  cases;  from  thirty  to  forty, 
1 7 ;  forty  to  fifty,  38 ;  fifty  to  sixty,  49 ;  sixty  to  seventy,  36 ;  seventy 
to  eighty,  4. 

Fifty-eight  per  cent,  occurred  between  forty  and  sixty,  the 
youngest  case  was  twenty-two.  Welch's  statistics  show  the  majority 
of  cases  between  forty  and  sixty.  The  maximum  liability  to  cancer 
of  the  stomach  is,  therefore,  between  the  ages  of  forty  and  sixty. 

'  Cancer  of  the  Stomach,  A  Statistical  Study  (J.  A.  McGlinn),  Amer.  Jour. 
Surg.,  Dec.,  1909. 

2  Therapie  der  Gegenwart,  Berlin,  Jan.,  191 1,  No.  i, 

3  Surgery,  Gynecology,  and  Obstetrics,  June,  19 10,  pp.  591-597. 
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Two  cases  of  congenital  carcinoma  have  been  reported  and  also  a 
few  cases  under  the  age  of  thirty. 

Sex. — Welch  finds  cancer  of  the  stomach  slightly  more  frequent 
among  men,  1233  men  to  981  women;  and  Osier,  in  150  cases,  126 
males  and  24  females.  Statistics  vary  somewhat  regarding  per* 
centages,  but  it  seems  to  preponderate  in  males. 

Race. — Among  150  cases  at  the  Johns  Hopkins  Hospital,  there 
were  131  among  the  whites  and  19  among  the  blacks.  The  ratio 
of  colored  patients  to  white,  however,  in  our  hospitals  is  small. 

HeredityK — Since  several  meml>ers  of  one  family  have  been 
afflicted  with  cancer,  many  are  inclined  to  believe  heredity  plays  a 
part.  Delafield^  and  Prudden  hold  that,  **  while  the  influence  of 
heredity  is  difficult  to  estimate,  tliere  are  a  few  well  authenticated 
cases  of  the  remarkable  prevalence  of  mahgnant  tumors  in  families 
within  a  few  generations.'* 

The  statistics  of  Williams  showed  that  in  235  cases  of  carcinoma 
of  the  uterus  or  breast,  9  per  cent,  gave  a  history  of  carcinoma  in 
the  father  or  mother,  while  in  nearly  20  per  cent,  there  was  e\^dence 
of  carcinoma  in  tlie  family;  though  such  statistics  are  suggestive  and 
indicate  that  an  hereditary  predisposition  to  the  development  of 
tumor  may  exist,  this  does  not  account  for  the  immediate  excitement 
of  the  growth  of  tumors,  and  is,  as  Menestrier  has  urged,  but  one  of 
the  examples  of  hereditary  disposition  which  is  observ^ed  in  many 
forms  of  disease,  such  as  infections,  cerebral  apoplexy,  etc. 

Williams  cites  the  fact  that  the  father,  brother,  and  two  sisters 
of  Napoleon  died  of  cancer  of  the  stomach,  to  which  he  himself 
succumbed. 

William  S,  Bainbridge,'  who  has  extensively  investigated  the 
question,  believes  that  the  hereditary  acquirement  of  cancer  requires 
much  more  study  before  definite  conclusions  can  be  formulated,  and 
in  this  I  agree. 

Etiology. — Traumatism  has  been  given  as  a  frequent  cause  of 
cancer  of  the  stomach,  but  Osier  reports  only  i  case  in  his  series. 
Probably  attention  is  drawn  to  this  part  by  reason  of  the  injury,  and 
the  tumor  is  thus  recognized  more  early.  Coley  ^  has,  howTver, 
recently  reported  a  number  of  cases  in  his  own  experience,  and  in 
that  of  foreign  observers,  in  which  traumatism  would  seem  to  act  as  a 
direct  causative  agent,  both  of  carcinoma  and  sarcoma.  John  B. 
Deaver  *  refers  to  the  influence  of  trauma,  citing  as  an  example  skin 
carcinoma  caused  by  continued  exposure  to  the  ^-ray.  Cider,  sour 
wines,  mental  worry,  and  ner%Tjus  strain  have  been  suggested  as  pre- 
disposing causes,  but  they  have  no  influence. 

As  the  muscular  fibers  of  the  cardia  and  pylorus,  undergo  frequent 
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1  Handbook  of  Pathologic  Anatomy  and  Histology 
^  Boston  Med.  and  Surg.  Jour  ,  June  27,  1907, 
^  Annals  of  Surg..  April  and  May.  191 1. 
*Anier.  Jour,  of  Surg.,  Aug.,  1911. 
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expansion  and  contraction,  and  are  subject  to  more  work  than  other 
portions  of  the  stomach,  Brinton  believes  the  necessarily  increased 
nutrition  of  these  parts  may  favor  glandular  proliferation  and  be 
productive  of  a  neoplasm. 

Some  consider  chronic  inflammatory  disease  of  the  mucous 
membrane  of  the  stomach  to  be  a  predisposing  factor  in  the  produc- 
tion of  carcinoma,  notably  the  polypoid  form  of  chronic  gastritis 
(Menestrier).  As  a  rule,  carcinoma  develops  without  a  previous 
history  of  long-standing  gastric  disturbance,  and  I  agree  with  Ewald 
and  Einhom  in  believing  these  conditions  have  no  influence. 

The  gastritis  found  with  cancer  is  a  secondary  condition.  The 
development  of  cancer  on  an  ulcer  scar  has  been  clinically  demon- 
strated by  Hauser.  Haberlin  places  about  7  per  cent,  of  cases  as 
occurring  in  this  manner,  while  Moynihan  gives  60  per  cent.,  and 
William  Mayo  36  per  cent.  It  is  now  held  that  about  71  per  cent.^ 
of  cases  develop  from  ulcer. 

When  one  remembers  that  in  about  5  per  cent,  of  persons  dying 
from  all  causes  Brinton  finds  evidences  of  gastric  ulcer,  it  can  be 
readily  imderstood  how  carcinoma  can  develop  on  an  ulcer  scar  with 
no  apparent  previous  gastric  symptoms.  This  is  the  author's  view; 
60  to  70  per  cent,  developed  on  a  previous  ulcer  in  spite  of  the  fact 
that  Fenwick  reports  only  3  per  cent,  of  cases  with  previous  ulcer 
history,  and  Osier  2.6  per  cent.  These  last  statistics  do  not  militate 
against  the  theory  of  development  of  carcinoma  on  the  base  of  an 
occult  ulcer  with  no  symptoms. 

Regarding  the  parasitic  origin  of  cancer  and  its  infectious  natiu'e 
there  is  much  dispute.  vScheurlein  believed  he  had  discovered  a 
bacillus,  but  later  researches  demonstrated  his  error. 

Gaylord,  Park,  and  Adami  hold  to  the  parasitic  theory,  and 
Gaylord  states  that  in  all  the  organs,  including  the  blood  taken  from 
cases  dying  of  cancer,  certain  organisms  (parasites)  are  found.  He 
has  inoculated  guinea-pigs  and  dogs  with  peritoneal  fluid  from  a 
human  abdominal  tumor  and  produced  adenocarcinoma  in  the  lung 
and  liver.  Coley  has  secured,  in  a  few  cases,  good  results  in  the 
treatment  of  cases  chiefly  of  sarcomata  and  of  a  few  cases  of  carci- 
noma by  the  injection  of  his  serum,  and  I  have  personally  seen  a  favor- 
able result  in  i  case  of  kidney  sarcoma. 

Psorosperms  have  been  found  in  cancer  cells,  but  it  has  not  yet 
been  proved  whether  they  are  real  psorosperms  or  dried-up  and 
changed  cells.  Beard's  recent  theory  and  his  suggestion  of  the  use 
of  trypsin  in  the  treatment  of  cancer  has  been  proved  of  no  value. 
We  must  confess  so  far  the  origin  of  cancer  has  not  yet  been  deter- 
mined, though  I  believe  it  will  eventually  be  demonstrated  to  be  due 
to  some  bacillus  or  parasite. 

Morbid  Anatomy. — Waldeyer  demonstrated  that  cancer  of  the 
stomach  originated  from  the  glandular  structiu-e  of  the  mucous 
*  Wilson  and  MacCarty,  Amer.  Jour.  Med.  Sci.,  1909,  cxxxviii,  p.  846. 
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membrane,  being  an  atypic  proliferation  of  the  epithelium  of  the 
glands^  Beginning  in  the  mucosa,  it  infiltrates  the  snbmucosa,  the 
muscular  coat,  and  extends  to  the  serosa.  Early  in  the  development 
of  the  disease  the  lymphatic  glands  become  enlarged » particularly  those 
of  the  lesser  curvature.  Metastatic  growths  may  take  place.  The 
cancerous  growth,  especially  of  a  certain  type,  may  slough  and  form 
irregidar  ulcers. 

Varieties, — The  most  common  varieites  of  cancer  are  the  cylindric* 
celled  adenocarcinoma  {or  epithelioma)  and  the  encephaloid  or 
medullary  carcinoma;  next  in  frequency  is  the  scirrhus,  and  least 
frequent,  the  colloid  cancer. 

K  Adenocarcinmna  {Cylifidric'Celkd)  or  Epithelionm.—This  type 
forms  soft  tumors,  of  firmer  consistency  than  tlie  medullar\'  t>*pe,  and 
sloughing  more  slowly.  Microscopically,  the  section  shows  elongated  i 
tubular  spaces  filled  with  columnar  epithelium,  and  the  intervening 
stroma  is  abundant.  Gradually  the  tubular  spaces  develop  into 
cell-nests.  There  is  frequently  infiltration  of  the  connective  tissue 
witli  white  blood -corpuscles.  Cystic  degeneration  is  quite  common. 
Metastases  and  hemorrhage  may  occur. 

2.  Medullary  Carcinoma. — This  occurs  in  soft,  spongy,  f ungating 
masses,  which  involve  all  the  coats  of  the  stomach  and  usually 
ulcerate  early.  It  is  large  and  often  flat,  projecting  above  tlie  mucous 
membrane,  and  may  form  viltous-like  projections,  or  a  cauliflower- 
like outgrowth.  It  is  soft  and  grayish  or  yellowish  white  and  con* 
tains  many  blood- vessels  and  cells.  Microscopically,  it  shows 
scanty  stroma,  enclosing  alveoli  containing  irregidar  polyhedral  and 
cyHndric  cells.  It  is  often  blackish  in  color,  due  to  hemorrhage  i 
(melanotic) ,  and  has  a  tendencv^  to  ulcerate.     Metastases  are  frequent. 

3.  Scirrhous  iFibrot4S)  Carcinoma,—  This  is  characterized  by  great 
hardness,  due  to  abundance  of  stroma  and  the  limited  amount  of 
alveolar  structure.  The  large  amount  of  connective  tissue  makes 
the  tumor  very  firm  and  compact.  It  cuts  almost  Uke  cartilage,  and 
on  section  has  a  yellow  or  grayish -white  appearance.  There  is  little 
tendency  to  ulcerate,  except  at  a  late  stage  superficially,  and  second- 
ary^ metastases  are  not  common.  It  is  seen  quite  frequently  at  the 
pylorus,  there  being  a  diffuse  thickening  and  hardening  of  the  wall 
and  then  a  contraction,  bemg  a  common  cause  of  stenosis.  The 
tumor  may  be  diffuse,  involving  all  parts  of  the  stomach,  when  it 
may  be  difficult  to  recognize  it  microscopically  from  cirrhosis  ventric- 
uh.  It  has  occurred  in  the  stomach  secondary  to  ovarian  cancer, 
and  as  a  part  of  a  diffuse  carcinotnatosis,  with  involvement  of  the 
small  and  large  intestines.  It  may  be  combined  with  the  medullary 
form. 

4.  Coltmd  Carciuama.  — Tins  tvpe  of  cancer  is  pecidiar,  from  the 
fact  tliat  it  iiats  of  the  stomach.     It  spreads  ] 

itV  —  -*  ,y  1^^,  ^i;  --TE^  parts,  and  at  times  causes 

I  ^1 1  1 1  other  organs. 
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The  appearance  on  section  is  distinctive,  showing  large  alveoli 
filled  with  translucent  gelatinous  colloid  material.  This  is  often 
present,  even  to  the  naked  eye.  On  scraping,  no  cancer  juice  exudes, 
but  gelatinous  fragments. 

Various  transitional  forms,  from  one  variety  to  another,  are  often 
found.  Rarely  a  carcinoma  consisting  of  squamous  epithelium  may 
extend  from  the  esophagus  into  the  cardia. 

Brinton,  in  analyzing  180  cases  of  cancer,  finds  the  scirrhus  type 
to  be  most  common  (72  per  cent.),  the  medullary  next  in  frequency, 
though  other  observers,  notably  Osier,  consider  the  epithelioma 
to  be  most  frequent. 

Cancer  of  the  stomach  is  usually  primary,  though  secondary 
growths  have  been  reported. 

Cancer  may  also  extend  from  the  liver,  pancreas,  and  intes- 
tines. 

Types  of  Growth. — Medullary  and  colloid  cancers  involve  large 
areas  of  mucous  membrane,  growing  little  above  the  surface,  being 
somewhat  flattened,  with  occasional  rough  nodulous  masses.  Blood 
extravasations  and  adhesions  to  neighboring  organs  are  of  frequent 
occurrence. 

The  scirrhus  variety  extends  usually  only  over  a  small  portion 
of  the  mucosa,  and  may  develop  extensively  in  thickness,  growing 
in  depth  and  height.  The  latter  type,  however,  occasionally  in- 
filtrates the  entire  stomach,  causing  a  contraction  of  the  organ 
(cancer  atrophicans). 

Secondary  Changes  in  the  Mucous  Membrane  of  the  Stomach. 
— ^Hammerschlag  has  investigated  the  gastric  mucosa  in  cases  of 
cardnoma  by  examining  fresh  pieces  of  mucous  membrane  removed 
in  cases  of  resection  of  the  pylorus  at  the  time  of  gastro-entcrostomy, 
mvtuntmnfr  also  the  section  of  the  stomach. 

When  the  hydrochloric  acid  secretion  was  intact,  there  were  no 
diang^  in  the  mucous  membrane.  When  it  was  absent  and  lactic 
add  present,  changes  occurred,  and  there  were  found  destruction 
of  the  rennet  glands  in  certain  areas  and  small-celled  infiltration  and 
fonoatkm  of  connective  tissue  in  the  gastric  mucosa,  also  mucoid 

ages   or   cystic   degeneration;   in   effect,   a   secondary   atrophic 

itis.     Eosinophile    cells    are     present.     Hypertrophy    of    the 

jlar  fibers  and  connective  tissue  has  been  observed.     Ewald 

has  also  noted  that  the  entire  mucosa  may  show  the  lesions  of  chronic 

''gastritis.     It  is  interesting  to  learn  that  Fenwick  has  demonstrated 

that  atrophic  gastritis  may  occur  with  cardnoma  of  the  breast  and 

uterus.      Wilson  and  MacCarty,  however,  in  an  extensive  study  of 

^^o^tcunaiihs  resected  by  William  Mayo  for  carcinoma  of  the  stomach, 

of  irihicfa  free  hydrochloric  acid  was  absent,  found  that 

nu  there  a  general  atrophy  of  the  mucous  membrane. 

.  almost  without  exception,  a  marked  proliferation 

afanme  at  the  margin  of  the  ulcer,  but  usually  an 
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accompanying  round-cell  infiltration  of  the  submucosa  of  a  greater  or 
less  degree. 

Location  of  the  Cancer,— The  development  of  the  cancer  may 
take  place  in  various  regions  of  the  stomach,  at  the  pylorus  or  cardia 
or  within  the  organ,  causing  variation  in  the  symptoms  according 
to  location,  and  in  each  case  necessitating  a  special  plan  of  treatment, 

Welches  analysis  of  1300  cases  is  as  follows:  Pyloric  region,  791 ; 
lesser  cin^^ature,  148;  cardia,  104;  posterior  wall,  68;  the  whole  or 
greater  part  of  the  stomach,  6i ;  multiple  tumors,  45;  greater  cun*a- 
ture,  34;  anterior  wall,  ^S;  fundus,  19. 

In  Brill  ton's  cases,  60  i>er  cent,  were  found  at  the  pylorus.,  The 
latter  is  evidently  the  point  of  selection, 

Wm,  Mayo  beheves  70  per  cent,  involve  the  pyloric  region,  and 
that  60  per  cent,  originate  in  the  pylorus  or  within  3  inches  of  it. 

Changes  in  the  Shape  of  the  Stomach. — If  the  cancer  is  situated 
at  the  cardia,  the  stomach  is  usually  retracted  and  small  in  size» 
while  the  esophagus  above  the  stricture  is  dilated.  If  the  tumor 
constricts  the  pylorus,  the  stomach  will  1:>e  dilated,  Gastroptosis  of 
varying  degree  may  be  present  by  reason  of  the  weight  of  the  tumor 
dragging  down  the  pylorus,  and  it  may  even  lie  down  in  the  pelvis. 
Adhesions  may  distort  the  shape  of  the  organ,  and  Riegel  reports 
an  hour-glass  contraction  of  the  stomach  resulting  from  cancer, 

Perforation.^Perforations  into  other  viscera,  tlirough  the  skin, 
or  into  the  general  peritoneal  cavity  are  rare.  The  aorta  has  been 
perforated.  vSubphrenic  abscess  has  been  produced.  Perforation, 
however,  seldom  occurs. 

Cancerous  Metastases. — In  an  analysis  of  1574  cases  by  Welch, 
metastases  occurred  in  the  lymphatic  glands  in  551;  in  the  liver, 
475;  in  the  peritoneum,  omentum,  and  intestines,  357;  in  the  pan* 
creas,  122:  in  the  pleura  and  lung,  98;  in  the  spleen,  26;  in  the  brain 
and  meninges,  6;  in  other  parts,  92. 

Some  interesting  material  has  been  furnished  by  Eisner^  regarding 
cancer mis  metastases  of  the  nervmis  systetn  from  cancer  of  the  stcnnach  or 
intestines.  He  descrites  peripheral  invasion  with  symptoms  of 
multiple  neuritis.  Klippel  *  reports  5  cases  of  this  type,  Sclilesinger  ^ 
gives  statistics  as  to  spinal  invasion.  Eisner  reports  3  cases,  in  one 
of  which  spinal  symptoms  preceded  the  gastric  svnnptoms,  and  in 
another  case  the  spinal  symptoms  were  so  severe  that  they  masked 
ike  presence  of  the  primary  stomach  growth.  The  bcKiies  of  the  ver- 
tebrae were  first  involved.  These  spinal  cases  are  characterized  by 
*'  agonizing  pain,"  Pinatelle  and  Cavaillon  *  describe  2  cases  of 
gastric  cancer  with  secondary  deposits  in  the  cranial  bones  and 
meninges,  and  Holden  ^  reports  a  case  of  invasion  of  the  optic  nerve 
secondary  to  gastric  carcinoma. 

'  N.  Y,  Med,  Jour.,  Jan.  21,1911.  '  Th^sc,  Paris,  1889. 

3  Beitriige  zur  Kliiiik  des  Riickcnmarks  und  Wirheltiimoren,  Jena^  1898* 

*  Progrfes  Medicalt  April  14,  1906, 

^  Arch,  of  Ophthalmol.,  1902,  xxi,  pp.  427-432. 
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The  abdominal  lymph-glands  are  usually  affected,  but  the  cervical 
and  inguinal  glands  are  sometimes  attacked. 

Secondary  growths  may  occur  at  the  navel  or  in  the  skin 
in  the  immediate  vicinity.  Infection  occurs  either  by  the  blood- 
vessels or  lymph-channels.  Direct  extension  by  continuity  may 
take  place. 

The  medullary  and  colloid  types  of  carcinoma  are  often  associated 
with  metastases.  Sometimes  numerous  small  cancerous  deposits 
occur  in  the  pleura.  The  microscope  will  differentiate  them  from 
tuberculosis,  though  they  have  occurred  together.  Rarely,  metas- 
tases are  found  in  the  eyes,  as  noted  above. 

Syn^toms. — There  are  general  symptoms  and  special  symptoms, 
depending  on  the  location  of  the  growth. 

General  Symptoms. — Usually  a  patient  of  middle  age,  fifty  to 
sixty  years,  up  to  a  short  time  previous — a  few  months  or  so — ^being 
in  perfect  health  and  having  had  no  gastric  symptoms,  will  begin  to 
complain  of  slight  dyspeptic  disturbance,  loss  of  appetite,  and  fulness, 
pressure,  and  discomfort  after  eating.  The  author  believes  that  this 
statement  must  be  modified^  in  view  of  the  fact  that  a  careful  history 
will  often  elicit  some  previous  gastric  disturbance  or  exacerbation, 
though  at  times  slight  at  first,  or  a  previous  so-called  dyspepsia. 
Moynihan's  and  Rodman's  views  are  noted  below.  Undoubtedly  a 
history  of  former  gastric  ulcer,  in  some  cases  years  before,  can  often 
be  obtained.  Kuttner  ^  reports  that  30  per  cent,  of  his  cancer  patients 
had  suffered  for  years  from  stomach  trouble.  Belching  occurs,  also 
more  or  less  loss  of  sleep  and  loss  of  strength — the  symptoms  looking 
much  like  a  mild  gastritis.  The  tongue  is  usually  thickly  coated. 
The  symptoms  gradually  become  more  marked.  Rarely  the  attack 
begins  more  acutely.  The  feeling  of  discomfort  gradually  merges 
into  pain.  This  is  generally  not  of  the  severe  spasmodic  type  of 
ulcer,  but  is  continuous  in  character,  there  not  being  the  intermis- 
sions of  freedom  as  in  ulcer.  It  may  remit  somewhat.  The  pain  is 
at  times  increased  by  the  food,  but  is  often  intense  at  a  later  period 
after  eating  than  in  ulcer.  With  the  belching  there  is  at  first  regurgi- 
tation of  food,  later  vomiting,  usually  not  after  every  meal,  but  once 
or  twice  a  day.  This  is  a  prominent  symptom  when  the  growth 
causes  a  stenosis  of  the  pylorus. 

I  have  had  a  patient  at  the  Red  Cross  Hospital  with  carcinoma 
of  the  greater  curvature  and  body  of  the  stomach,  an  inoperable 
case  who  has  never  vomited  at  all,  the  motor  function  being  fairly 
good. 

Later,  hematemesis  occurs,  generally  several  times  in  succession, 
and  the  vomitus  is  of  coffee-ground  appearance  and  not  large  in 
quantity.  The  tumor  usually  becomes  palpable  at  this  time,  though 
often  earlier.  The  patient  has,  meanwhile,  been  steadily  losing 
weight,  and  this  loss  becomes  more  and  more  marked  and  anemia 
^  Therapie  der  Gegenwart.  Berlin,  Jan.,  19" »  p.  411.  No.  i. 
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and  cachexia  are  prominent.  He  becomes  more  weak  and  prostrated 
and  finally  dies  of  inanition  or  of  complications. 

On  the  other  hand,  Rodman  ^  reports  that  within  a  year  he  has 
seen  5  cases  in  which  it  was  practically  certain  that  carcinoma  of  the 
stomach  was  preceded  by  a  h>ng-standing  ulcer,  m  one  instance  for 
twenty-seven  years,  in  another,  nearly  twenty  years.  Moynihan' 
states  that  in  his  last  22  cases  of  carcinoma  of  the  stomach  operated 
upon,  1 6  patients  gave  a  previous  history  of  gastric  ulcer.  In  2  cases  a 
history  of  chronic  indigestion,  extending  for  over  twenty-five  years,  was 
given.  Hence,  in  72.1  per  cent,  there  had  Ijeen  a  gastric  ulcer  years 
before*  The  shortest  interval  tetween  the  attack  of  gastric  ulcer 
and  the  onset  of  the  symptoms  leading  to  operation  was  three  years, 
the  longest  interv^al  twent3^-six  years,  while  2  patients  gave  a  history 
of  less  than  three  months.  In  the  same  article  Moynihan  reports 
17  additional  cases  of  carcinoma  upon  which  he  operated,  out  of 
which  8  gave  a  previous  history  of  gastric  ulcer.  These  records 
show  thai  a  careful  anamnesis  will  often  elicit  previous  gastric  dis- 
turbances. 

These  general  symptoms  are  modified  by  the  position  of  the 
growth.     A  brief  analysis  of  the  symptoms  is  advisable. 

Anorexia,  or  loss  of  appetite,  occurs  in  about  85  per  cent,  of  the 
cases,  and  it  seems,  as  a  rule,  to  be  progressive.  There  is  at  times 
a  special  aversion  to  meat.  Riegel  believes  that  in  the  early  stages, 
while  the  motor  power  remains  undisturbed,  the  appetite  remains 
gcK>d.  This  would  seem  as  if  toxemia  were  a  factor.  Boas  reports 
fair  or  increased  apt>etite  in  some  cases,  believeing  loss  of  appetite  to 
be  due  to  lack  of  care  of  the  mouth  and  tongue.  The  toxemic  theory 
of  loss  of  appetite  seems  most  logical. 

Pain, — Pain  is  the  most  constant  symptom,  Osier  reporting  it  in 
130  out  of  150  cases;  Brinton  finds  it  in  92  per  cent,  of  his  patients, 
and  others  report  a  higher  percentage.  It  usually  begins  at  an  early 
date,  generally  in  the  epigastrium,  but  may  be  referred  to  the  hypo- 
chondriac regions,  the  sternum,  or  sometimes  extends  to  the  shoulders 
or  back.  It  may  be  lancinating  or  of  a  dull,  gnawing,  or  burning 
character.  There  may  be  tenderness  on  pressure  in  the  epigastrium. 
The  pain  does  not  occur  in  paroxysms  and  is  not  relieved  by  vomiting, 
as  in  ulcer.  It  is  continuous  and  never  entirely  disappears,  though 
it  may  remit.  As  a  rule,  it  is  less  intense  than  with  ulcer.  It  is  not 
relieved  at  the  end  of  gastric  digestion.  In  some  cases  it  may  occur 
more  markedly  after  eating,  though  it  is  not  especially  influenced 
thereby.  In  other  cases  there  may  be  more  of  a  painful  dull  feeling, 
and  it  is  not  circumscribed  as  in  ulcer.  Sometimes  over  the  region 
of  tlie  tumor  the  pain  is  most  intense,  as  is  the  tenderness.  Head 
believes  there  are  areas  of  skin  tenderness  between  the  nipple  and 
umbilicus  in  front  and  the  fifth  to  the  twelfth  dorsal  vertebrae  behind. 

'  Jour.  Amer.  Med.  Assoc.,  Jan.  18,  1908,  pp.  165-169. 
'  Brit  Med.  Jour.,  Feb.  17,  igo6,  p.  370. 
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Exacerbations  of  pain  are  caused  by  ulceration  of  the  growths  or  by 
formation  of  adhesions. 

Moreover,  Erlanger^  describes  cases  in  which  attacks  of  pain 
diagnosed  in  some  cases  as  intercostal  neuralgia  were  the  first  or  the 
principal  sign  of  gastric  cancer.  The  pain  radiated  to  the  shoulder 
in  one  case.  One  must  think  of  the  possibility  that  neuralgic  pains 
may  be  due  to  the  cancerous  involvement  of  the  regions  innervated 
by  the  intercostal,  lumbar,  or  sacral  nerves. 

Vomiting. — It  may  come  on  early,  but  more  usually  later.  Osier 
reports  it  in  128  cases  out  of  150;  and  Brinton  in  87  per  cent.  At 
first  it  occurs  at  rather  long  intervals,  but  later  may  be  present 
several  times  a  day.  It  is  more  frequent  when  the  pylorus  is  involved^ 
and  may  come  on  some  hours  after  the  ingestion  of  food,  or  at  times 
on  rising,  when  there  may  be  mucus  or  undigested  food  in  the  vomitus. 
It  may  be  offensive  in  odor  or  contain  changed  blood,  micro-organisms 
(Boos-Oppler  bacilli),  and  isolated  yeast-cells;  but  rarely  sarcinae, 
which  are  most  common  in  benign  stenosis.  Vomiting  can  occiu", 
even  if  the  orifices  are  not  involved;  if  the  cardia  is  affected,  then 
regurgitation  is  characteristic. 

Extensive  involvement  of  the  anterior  or  posterior  wall  or  fimdus 
may  be  present  without  vomiting. 

Hemorrhage  occurred  in  36  of  Osier's  cases  out  of  150;  while 
Brinton  places  it  at  42  per  cent.  Riegel  believes  these  percentages 
too  low,  as  hemorrhage  may  be  occult,  or  often  not  examined  for  in 
the  vomitus  or  stool.  The  blood  is  occasionally  ejected  in  sufficient 
quantity  to  be  visible.  It  is  more  frequently  mixed  with  gastric  juice, 
food,  and  mucus,  and  presents  a  blackish,  brownish,  or  coffee-ground 
appearance;  is  rarely  bright  red,  Osier  finding  it  in  3  cases.  The 
quantity  is  much  less  than  with  ulcer,  though  frequent  small  hemor- ' 
rhages  may  occur.  Blood  in  the  stool  (melena)  may  accompany  it, 
though  this  is  rarer  than  in  ulcer.  A  fatal  hemorrhage  seldom 
occurs. 

Loss  oj  Weight  and  Cachexia. — Progressive  emaciation,  especially 
if  the  disease  is  running  a  rapid  course  or  has  existed  for  some  time, 
is  a  consistent  feature.  In  the  early  stages  we  may  occasionally  see 
patients  who  appear  fairly  healthy  or  have  little  loss  of  weight,  or 
at  times  temporary  improvement  may  occur  under  treatment. 
Unfortunately,  this  is  evanescent,  and  progressive  emaciation 
takes  place.  In  the  later  stages  this  is  marked,  as  are  the  sallow  skin 
and  peculiar  ashy  and  cachectic  appearance,  with  loss  of  strength 
proportionate  to  the  loss  of  weight. 

The  Blood, — ^Anemia  is  always  present,  and  usually  marked  and 
progressive;  when  pyloric  stenosis  occurs  with  dilatation  and  insuffi- 
cient water  absorption,  on  account  of  the  concentration  of  the  blood 
the  number  of  red  cells  may  not  be  greatly  reduced. 

*  Archiv  fur  Verdauungs-Krankheiten,  Berlin,  82. 


298 


DISEASES  OF  THE   STOMACH  AND  INTESTINES 


The  average  count  in  59  of  Osier's  cases  was  3712,  186  per  cmuL 

Average  of  the  hemoglobin  was  44.9  per  cent, 

Schneyer  ^  has  shown  that  normal  digestive  leukoc>i:asis  is  absent 
in  gastric  cancer,  and  that  the  number  of  leukocytes  during  diges- 
tion and  fasting  is  the  same.  Osier  claims  that  only  54  per  cent. 
gave  positive  reaction. 

Leukocytosis  is  present  in  gastric  carcinoma,  usually  of  mild  de- 
gree, and  rarely  above  1 2,000  to  15,000.  Eosinophilia  is  usually  pres- 
ent and  suggestive.  We  find  some  cases  without  apparent  tumor  in 
which  the  blood  count  is  so  low  as  to  be  suggestive  of  pernicious 
anemia,  but  the  absence  of  megaloblasts  and  the  presence  of  leuko- 
cytosis speak  for  cancer. 

Tumor. ^In  connection  with  the  symptoms,  the  presence  of 
a  tumor  in  the  gastric  region  is  a  reliable  diagnostic  point.  In  the 
early  stage  it  often  cannot  be  determined.  If  large  and  superficial,  it 
is  readily  detected.  In  Osier's  150  cases,  tumor  was  detectable  in 
1 15,     The  methods  of  determination  are  as  follows: 

1.  Inspection. — Position  should  be  dorsal  and  the  knees  flexed 
to  relax  the  abdomen.  In  some  cases  a  protrusion  can  be  seen  in  the 
gastric  region  below  the  ensiform  or  at  the  margin  of  the  ribs.  If 
there  is  dilatation,  the  lower  curvature  of  the  stomach  may  appear 
as  an  arched  line  1k*1ow  the  umbilicus,  moving  up  and  down  during 
rejipiration.  Peristaltic  movements  are  present  with  stenosis. 
With  gastroptosis,  the  lesser  curvature  may  be  seen  at  times  and  the 
tumor  situated  thereon  moving  during  respiration.  If  the  tumor  is 
at  the  pylorus,  it  may  draw  the  stomach  downward  and  the  pro- 
trusion may  be  seen  low  dowTi  in  the  abdomen  or  even  at  the  peh'ic 
brim.  Pulsation  from  the  aorta  may  be  transmitted  to  the  tumor. 
Intrinsic  movements  in  the  hypertrophied  muscularis  may  cause 
the  tumor  to  appear  and  disappear.  A  subcutaneous  umbilical 
nodule  can  at  times  be  observed. 

Inspection  with  the  patient  standing,  as  suggested  by  Knapp, 
should  be  carried  out  in  any  case,  as  the  tumor  can  at  times  be  tluis 
more  readily  appreciated.  Frequently,  simple  inspection  gives  no 
information. 

2.  Percusswn. —There  is  dulness  on  percussion,  or  a  dull  tym- 
panitic note  over  the  tumor,  which  can  be  difTerentiated  from  the 
surrounding  tympanites.  Auscultatory  percussion  for  its  determina- 
tion is  described  and  illustrated  in  Chapter  V,  Figs.  47^49^ 

3.  Palpation,— This,  is  usually  quite  reliable.  It  determines  the 
position  and  size  of  the  growth,  whetlier  hard  and  nodular  or  smooth, 
its  respiratorv^  motility,  and  whether  it  is  painful. 

It  is  difficult  to  recognize  a  tumor  on  the  posterior  stomach  walj 
unless  it  is  thin  and  the  stomach  empty.     On  tlie  lesser  curvature/ 
with  the  stomach  in  the  normal  position,  it  can  only  be  felt  on  forced 
inspiration. 

*  Berliner  kliu.  Wochenschr,,  1894,  No.  41, 
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4.  Respiratory  Motility. — ^Tumors  of  the  curvatures  show  greater 
respiratory  motility  than  those  of  the  pylorus.  When  the  latter  is 
adherent  to  the  liver,  it  follows  the  excursion  of  the  diaphragm. 

Tumors  are  smaller  to  the  palpating  finger  than  they  are  f  oimd  to 
be  on  operation. 

5.  Inflation. — ^This  is  of  value  in  aiding  inspection  and  also  in 
determining  whether  the  growth  is  connected  with  the  stomach,  if 
it  be  adherent,  and  in  some  cases  the  position  of  the  tumor  in  the 
organ.  Air  can  be  employed  for  the  purpose,  or,  more  easily,  car- 
bonic acid  gas,  by  the  method  already  described. 

If  the  tumor  lies  in  close  contact  with  the  liver  and  moves  away 
from  it  during  inflation,  the  diagnosis  of  tumor  of  the  stomach  is 
evident,  and  the  liver  and  gall-bladder  are  excluded.  If  this  does 
not  occur,  there  may  be  adhesions  or  involvement  of  both  organs. 
If  the  tumor  changes  its  position  during  inflation,  there  are  probably 
no  marked  adhesions  with  the  neighboring  organs,  an  important  fact 
in  reference  to  operative  procedure. 

A  tumor  of  the  pylorus  generally  moves 
to  the  right  and  downward  on  inflation ;  and 
if  held  in  this  position  by  the  hand  will  not 
ascend  during  expiration — expiratory  fixa- 
tion (Minkowski).  If  adherent  to  the  liver, 
it  will  move  upward. 

Tumors  of  the  posterior  wall  and  lesser 
curvature  that  are  palpable  before  inflation 
are  frequently  no  longer  so  thereafter.  With 
gastroptosis,  however,  the  tumor  would  be 
palpable,  but  lie  higher  up. 

A  tumor  of  the  greater  curvature  de- 
scends when  the  stomach  is  inflated  and 
occupies  the  lowest  border  of  the  area  of 
inflation;  it  is  freely  movable  on  respiration. 

The  position  of  the  tumor  should  be 
marked  on  the  abdominal  wall  before  inflation 
for  a  basis  of  comparison.  Inflation  of  the 
colon  sometimes  aids  in  the  location  of  the 
growth. 

6.  Transillumination  of  the  Stomach. — This  method  is  of  value 
for  the  early  recognition  of  tumors,  but  only  if  they  lie  on  the  anterior 
surface,  on  the  curvatiu*es,  or  at  the  pylorus.  With  the  circum- 
scribing gastrodiaphane  the  lesser  curvature  can  be  explored.  The 
method  with  fluorescent  media  is  preferable.  The  tumor  being 
opaque,  appears  as  a  dark  spot  projecting  into,  or  within,  the  trans- 
illuminated  area;  on  top,  when  the  lesser  curvature  is  involved; 
below,  if  the  greater  curvature;  to  the  right,  if  the  pylorus  (Fig.  158). 

Temperature. — This  is  not  a  regular  symptom,  but  often  appears 
in  the  later  stages.     It  occiured  in  74  of  Osier's  150  cases.     It  is  of 


Fig.  158. — Composite 
from  three  patients  show- 
ing dark  areas  in  trans- 
illuminated  stomach,  pro- 
duced by  carcinomata 
of  the  curvatures  and 
pylorus. 
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an  intermittent  type  and  rarely  runs  over  loi*'  F,  Chills  have 
occasiooally  been  associated.  Fever  is  probably  due  to  some  inflam- 
matory process,  or  to  toxic  absorption  from  the  growth. 

ConsHpatimi  occurs  in  tlie  majority  of  cases  and  is  obstinate  and 
marked;  occasionally  there  is  diarrhea,  due  to  food  deomposition 
or  to  scybalar,  causing  irritation  of  the  intestinal  canal,  or  as  a  ter- 
minal symptom  due  to  sloughing  of  the  cancer. 

Cmna  similar  to  diabetic  coma  may  occur,  and  is  believed  to  be 
due  to  acid  intoxication. 

Thrombosis  of  the  femoral  vein  is  an  occasional  symptom.  Osier 
reports  general  thrombosis  of  the  superficial  veins  in  one  case. 

Edenta. — Swelling  of  the  ankles  frequently  tx^curs  toward  the 
close,  ascites  and  general  anasarca  sometimes  are  present,  and  the 
latter  may  appear  early. 

Metastases  have  already  been  described.  A  small  nodule  appear- 
ing at  or  near  the  umbilicus,  though  rather  rare,  may  aid  in  the  diag- 
nosis. 

Multipk  neuritis  is  an  occasional  complication. 

Per  f oration  is  rare. 

Tetany  is  a  rare  complication,  but  has  occurred  with  malignant 
stenosis  of  the  pylorus  with  ectasia. 

Urine, — Excessive  nitrogen  excretion  has  been  found  in  some 
cases,  but  it  is  not  constant.     Salkowski  ^  and  Kojo  have  worked  out  a  J 
method  for  determination  of  the  nitrogen  precipitated  by  salts  of  ili9\ 
Jwav^y  metals  in  relation  to  the  total  nitrogen  output.     The  average 
in  the  urine  of  ten  healthy  persons  was  1.22  per  cent.,  w^hile  in  ten 
cancer  patients  it   averaged  3,03  per  cent.»  the  maximum  being  4,62 
per  cent.    The  minimum,  2.15  p^r  cent.,  was  never  reached  in  healthy 
urine.      These  facts  are  suggestive^  but  further  investigation  must 
be  made   to  see  if  these  findings  are  pathognomonic  of  malignant 
disease.     Diminution  of  the  chlorids  is  quite  frequent,   while  indi- 
canuria  is  common.      Glycosuria,  acetonuria»  and  peptonuria  have  I 
been  described. 

Peptonuria  indicates  absorption  from  an  ulcerated  area.  Ne- 
phritis is  often  present,  but  would  be  expected  in  advanced  age. 

Special  Symptoms  Produced  by  the  Location  of  the  Growth,— 
(a)  Cancer  of  the  Cardia.—On^  of  the  first  and  an  important  symp- 
tom is  dysphagia.  The  patient  finds  that  there  is  some  im|jediment 
to  the  entrance  of  solid  food  into  the  stomach  and  assists  it  by  drink- 
ing  water.  The  condition  gradually  grows  worse.  Later,  it  is 
impossible  to  take  solid  food  at  all,  as  it  sticks  in  the  esophagus, 
causing  much  discomfort,  and  is  finally  regurgitated,  often  with 
considerable  straining  or  retching.  Finally,  most  of  the  fluid  even 
is  returned.  There  are  often  severe  pains  behind  the  end  of  the 
sternum  and  burning  sensations.  Mucus  is  sometimes  ejected  with 
the  food,  and  occasionally  blood.  The  cervical  lymph-glands  are 
*  Berliner  khn.  Wocheoschr.,  Dec.  12,  xlvii,  No.  50. 
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often  enlarged.  Bronchitis  or  bronchopneumonia  are  frequent 
terminal  events. 

Physical  Examination, — ^The  stomach  is  of  normal  size  or,  in  some 
cases,  contracted;  the  swallowing  sound  is  occasionally  absent  or 
heard  in  fifteen  to  twenty  seconds  instead  of  in  the  normal  period 
of  seven,  though  this  is  not  invariably  true. 

Examination  of  the  esophagus,  preferably  with  soft  stontach-tubes 
of  difcrcnt  sizes,  should  be  made.  The  position  of  the  stricture  can 
be  noted  by  marking  on  the  tube  at  the  teeth  when  resistance  to  its 
passage  is  first  encountered,  and  measuring  the  distance  from  the 
mark  to  the  tip  of  the  tube.  Smaller  tubes  are  then  employed,  until 
one  of  sufficiently  small  caliber  is  secured  to  enter  the  stomach. 

In  this  way  the  degree  of  stenosis  can  be  determined.  Much 
force  should  never  be  used.  In  some  cases  it  may  be  necessary  to 
employ  a  stiffer  tube  of  silkworm  or  bougies  of  varying  sizes,  of 
which  Einhorn's  divisible  instrument  is  convenient  (Fig.  159). 


Fig.  159.— Einhorn's  divisible  esophaRcal  bougie. 

The  soft  stomach-tulx»,  with  openings  at  the  tip  and  side,  is  of 
value  for  safety;  by  pinching'  the  tulx*  Ix-fore  withdrawal,  blood, 
either  fresh  or  decomposed,  of  foul  odor  or  mixed  with  mucus,  may  be 
found  within  it,  which,  in  conjunction  with  the  other  symptoms,  is 
suggestive  of  malignancy.  Occasionally  a  small  tumor  fragment 
may  be  removed,  which  should  be  submitted  to  microscopic  examina- 
tion. With  malignant  stricture  of  the  esophagus,  dilatation  above 
the  point  of  stenosis  and  retention  of  food  arc  associated.  It  also 
occurs  in  benign  stricture  from  sy])hilis  or  from  traumatism  from 
burns  by  acids  or  alkalis,  or  with  congenital  stenosis  of  the  esophagus, 
a  rare  condition. 

After  the  ingestion  of  suspended  bismuth  subcarbonate,  examina- 
tion with  the  A-rays  and  the  fluoroscope  will  aid  in  determining  the 
site  of  the  stricture.  This  is  of  special  value  when  it  is  not  desirable 
to  use  the  bougie.  A  rontgenograph  should  be  taken.  The  com- 
plete methods  of  examination  are  described  under  Examination  of 
the  Esophagus  and  Esophageal  Diseases. 

Aspiration  of  the  esophagus  above  the  seat  of  stricture  after  a 
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small  test-meal,  and  then  the  passage  of  a  smaller  tube  and  aspiration 
of  the  Stomach-contents,  and  a  differential  examination  of  the  con- 
tents are  not  necessary  for  diagnosis,  though  they  have  been  recom- 
mended. 

The  food  removed  from  the  esophagus  would  present  the  appear- 
ance as  when  swallowed,  and  there  would  be  no  hydrochloric  add; 
while  in  the  stomach  the  particles  would  be  finer,  the  reaction  add, 
and  free  hydrochloric  add  might  or  might  not  be  present.  This 
is  also  true  of  the  ferments.  It  has  been  demonstrated  by  Moore 
and  Friedenwald  *  that,  in  cancer  of  other  organs  than  the  stomach, 
there  may  be  diminution  or  absence  of  free  hydrochloric  add  in  the 
gastric  contents,  and  this  occurs  at  times  in  cancer  of  the  cardia. 
The  presence  of  stricture  and  dysphagia,  the  age  of  the  patient,  and 
the  general  symptoms  are  diagnostic. 

With  diverticula  of  the  esophagus,  which  usually  occur  at  the 
junction  of  the  pharynx  and  gullet,  there  is  generally  a  swelling  in  the 
neck,  which  can  be  diminished  by  presstue  (the  contents  expressed), 
and  symptoms  of  cancer  are  absent.  (See  also  Examination  of 
Esophagus.) 

Spasm  of  the  esophagus  usually  occurs  in  nervous  patients,  and 
the  tube  when  passed  is  temporarily  arrested.  Larger  tubes  often 
pass  more  readily  than  the  small  ones.  There  are  no  symptoms  of 
malignancy.  With  persistent  cardiospasm, 'fusiform  dilatation  of  the 
esophagus  may  result.  This  has  been  referred  to  and  the  rontgeno- 
graph  depicted. 

(b)  Cancer  of  the  Pylorus. — The  chief  subjective  symptoms  are 
pain,  a  full  feeling  in  the  stomach  and  other  dyspeptic  symptoms, 
and  frequent  attacks  of  vomiting.  Just  before  emesis  there  are 
often  severe  exacerbations  of  pain,  due  to  the  contractions  of  the 
stomach  and  the  effort  to  expel  the  contents  through  the  pylorus. 

The  vomitus  is  generally  large  in  amount  (i  to  2  liters)  and  may 
consist  of  food  taken  the  day  before.  Motor  insuffidency  is  marked, 
the  contents  on  aspiration  being  found  to  consist  of  more  or  less 
decomposed  food,  when  the  fasting  stomach  is  examined.  The 
particles  of  food  are  often  quite  large  and  obstruct  the  openings  of 
the  tube,  and  are  difficult  to  remove  by  lavage. 

Physical  Examiuaiion. — Peristaltic  unrest  is  a  frequent  symptom. 
Dilatation  of  the  stomach  is  present,  as  determined  by  the  methods 
of  examination  described.  Gastroptosis  may  be  present.  Fre- 
quently a  tumor  can  be  detected  lying  in  the  epigastrium  to  the 
right  of  the  median  line  or,  if  ptosis  is  present,  at  a  lower  level. 

ic)  Cauccr  of  the  Body  of  the  Stomach. — Pain,  anorexia,  and  other 
symptoms  are  manifested.  \'oniiting  occurs  in  some,  but  in  many 
iv2.N\\jr  ;5  absent.  The  vomitus  contains  food  and  occasionally  coffee- 
grounds,  the  food  is  more  finely  divided. 

The  tumor  frequently  lies  to  the  left  of  the  median  line;  but  if 
*N.  Y.  Med.  Jour..  Aug.  24,  1907. 
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csn  the  upper  curv'^ature  or  posterior  surface  of  the  stomach,  is  not 
alwa>^  detectable. 

There  is  motor  insufficiency  of  a  slight  or  moderate  degree  due 
to  infiltration  of  the  muscular  tissue  by  the  growth,  and  occa- 
sionally, if  the  tumor  be  large  and  on  the  greater  curvature,  a  slight 
dilatation. 

Laboratoiy  Diagnosis* — In  conjunction  with  clinical  symptoms, 
analysis  of  the  gastric  contents  and  microscopic  examination  aid  in 
establishing  the  diagnosis  of  cancer  of  the  stomach. 

Gastric  Contents, — Golding  Bird,  in  1842,  first  refers  to  the  dimi- 
nution or  absence  of  hydrochloric  acid  in  gastric  cancer,  but  Von 
der  VeJden,  in  1879,  first  studied  the  question  in  a  scientific 
manner. 


^ 

» 


Fig,  t6o, — Gastric  contents  in  carcinoma.     Dark  gronnd  illumination  X  460; 
a.  Leukocyte;  b,  Boas-Oppler  bacilli;  < .  squamous  epithelium;  d,  yeast;  e,  mycous  \ 
membrane  fragment  with  carcinomatous  cells  as  rarely  found  in  wash-water;  /, 
baciUi;  g.  wheat  starch  grain;  h,  sarcinae  (very  rare);  i,  fat-droplet;  j,  cocci. 

For  accuracy  the  vomitus  should  be  examined;  analysis  of  the 
gastric  contents  and  microscopic  examination,  after  the  test-break- 
fast,  should  be  made  and  the  stomach  washed  out.  If  small  frag- 
ments of  mucosa  are  found,  these  should  be  examined, 

Vcmiitus. — Macroscopically,  undigested.  meat-fit>ers  and  coarse 
food  particles  are  found;  the  quantity  is  variable,  depending  upon 
the  motor  functions.  Coflee-ground  material  is  present  in  many 
cases  and  often  a  foul  odor  in  advanced  cases. 

Microscopically,  undigested  muscle-fibers,  remnants  of  vegetable 
material »  starch  gran  tiles,  fat-droplets,  numerous  fungi;  sarcinm  are 
rare;  yeast-cells  are  found  in  stagnating  contents,  though  usually 
as  isolated  specimens;  and  blood  and  Boas-OppIer  bacilli  (Fig.  160), 
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Boas  and  Strauss  report  pus*  in  some  cases.      Palier-  holds  that 
staphylococci  are  present  in  the  gastric  contents  of  cancer- 
Occult  blood  should  be  tested  for  by  Weber's  or  the  benzidin  or 
aloin  test,  if  none  appear  microscopically. 

Examifiation  of  Test-breakfast. — Ewald's  or  Boas'  test -breakfast 
should  be  given,  and  one  hour  later  the  contents  aspirated  and 
examined.     Repeated  analyses  should  be  made, 

I.    Hydrochloric   Acid,— -OMt  of  94   of  Osier's   cases  of  gastric 
cancer,  in  84  free  hydrochloric  acid  was  absent;  and  in  40  cases, 
Boas  found  it   absent   in   35;    while  Graliam  and  Guthrie  found  in 
150  cases  of  cancer  of   tlie  stomach  in  the  Mayos  clinic  that  free 
hydrochloric  acid  was  absent  in  only  80  cases.     In  the  first  stages  of 
gastric  carcinoma,  however,  free  HCl  is  diminished,  not  absent.     A 
progressive  diminution  in  the  percentage  of  free  HCl  during  the  course  ^ 
of  a  month  or  more,  as  detennined  by  frequent  examinations,  when  1 
taken  in  consideration  with  tlie  other  symptoms,  is  corroborative  of  ] 
cancer.     Einhorn  reports  6  cases  of  gastric  cancer  in  which  free  hydro- 
chloric acid  was  present  in  normal  or 
excessive  quantity. 

In  gastric  cancer,  engrafted  on  gas- 
tric ulcer,  free  HCl  (or  h>^perch!or* 
hydria)  has  been  noted  in  the  earlier 
stages,  often  with  progressive  diminu- 
tion accompanying  the  increased  de- 
velopment of  the  cancer.  I  have  seen 
hyperchlorhydria  persist  in  quite  an 
advanced  stage,  notably  in  a  case  at 
the  Red  Cross  Hospital,  which  was 
deemed  inoperable.  The  patient,  aged 
sixty-eight,  suffered  with  the  symp- 
toms of  gastric  ulcer  for  a  year,  falling 
off  in  weight  from  240  to  200  pounds. 
There  was  then  a  slight  gain.  Later, 
he  lost  steadily,  and  when  admitted  to 
the  hospital  weighed  149  pounds,  was 
extremely  weak  and  cachectic,  with  a 
tumor  on  the  anterior  surface  of  the 
stomach,  involving  the  greater  cur\'a- 
ture.  and  with  the  cUnical  symptoms 
of  carcinoma,  except  the  gastric  findings,  which  were  h>^eracid, 
with  a  total  acidity  of  90+,  free  hydrochloric  acid  70  +  ,  The  posi- 
tion of  the  growth  is  shown  in  Fig.  161.  There  was  only  slight  dis- 
turbance of  motor  function  and  no  vomiting.  Anemia,  leukocytosis, 
and  eosinophilia  were  present. 


Fig.  i6i. — Irregular  type  of 
carcinoma  under  U-ypsia  treat- 
ment at  Red  Cross  Hospital. 
Carcinoma  of  stomadi.  anterior 
wall  involving  greater  curvature; 
slight  reduction  of  motor  func- 
tion. Tumor  evident  by  pallia- 
tion, percussion,  and  gastro- 
diaphany.  History  of  ulcer  with 
carcinoma  engrafted.  Hyper- 
chlorhydria  present. 


^  Pus  may  be  found  in  benign  ulceration,  as  in  Connors*  case,  as  well  as  in 
malignant  ulcer, 

19,  1904, 
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The  patient  gained  20  pounds  in  weight  under  treatment  and 
proper  diet,  and  was  able  to  go  out  daily.  From  his  ultimate  ex- 
perience with  trypsin,  the  writer  was  obliged  to  conclude  that  the 
diet  and  treatment  of  the  hyperacidity  were  the  main  factors.  His 
strength  markedly  improved,  as  well  as  his  appearance.  The  growth 
did  not  disappear.  The  patient  returned  to  work  and  at  the  end 
of  several  months  contracted  pneumonia  and  died. 

We  know  that  free  hydrochloric  acid  is  markedly  diminished, 
or  even  absent,  in  severe  catarrhal  gastritis,  and  is  absent  in  achylia 
gastrica.  Moreover,  hypochlorhydria  (diminished  acidity)  or  even  ab- 
sence of  free  hydrochloric  acid  per  se  are  not  always  of  diagnostic  sig- 
nificance. Kelling  ^  gives  the  findings  in  4937  stomach  cases,  and  in 
these,  excluding  ulcer,  every  seventh  man  and  fifth  woman  had  no 
free  hydrochloric  acid.  This  condition  was  frequently  associated 
with  disease  of  other  organs.  No  free  HCl  was  found  in  30  per  cent. 
of  254  cases  of  gall-stones,  and  in  from  30  to  40  per  cent,  of  diabetes, 
gout,  renal  calculus,  and  tuberculosis.  Diagnosis  was  only  possible 
after  the  test-breakfast.  The  absence 
of  HCl  is  not  pathognomonic  of  cancer, 
but  taken  in  conjunction  with  the 
clinical  symptoms  is  confirmatory. 

2.  Ijictic  Acid.  —  It  has  been 
known  for  some  years  that  organic 
acids  were  increased  in  cancer  of  the 
stomach  and  lactic  acid  was  present ; 
but  to  Boas  must  be  given  the  credit 
of  attaching  diagnostic  significance  to 
it,  and  who  first  described  exact  quan- 
titative and  qualitative  methods. 

He  washes  the  stomach  and  gives 
a  plate  of  barley  soup,  which  con- 
tains no  lactic  acid,  and  an  hour 
later  aspirates  the  contents.  Lactic 
add  should  be  examined  for  by  Uffel- 
mann's  test  or  by  Boas'  method.  Ewald's  test-breakfast  will  often 
suffice  for  practical  purposes. 

In  most  cases  lactic  acid  is  present  in  considerable  quantity, 
though  occasionally  it  is  absent  when  free  hydrochloric  acid  is  in 
evidiuice.  In  non-malignant  stenosis  with  dilatation  it  has  been 
found,  so  it  cannot  be  said  to  be  absolutely  pathognomonic.  The 
absence  of  free  hydrochloric  add  and  the  presence  of  lactic  acid  are 
Cdnfirmatory,  in  conjunction  with  other  s3anptoms. 

Boas-Oppler  faadlli  are  found.    These  are  rods  of  considerable 
leqgth,  frequently  joined  at  their  ends,  and  form  long  angulatcd 
ilife  bv  methylene-Uue  or  other  anilin  dyes  (Fig.  162). 
"■^d  from  fbit  Leptothrix  buccalis  (found  in 
nmkhriten,  Oct.,  1909. 


Fig.  162. — Boiis-Oppler  bacillus 
fn)in  near  top  of  fluid  from  wash- 
ing in  case  of  gastric  cancer.  Ol)- 
servation  at  Pennsylvania  Hos- 
pital (Boston). 
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the  mouth).  A  drop  or  two  of  Gram's  solution  should  be  added  to 
the  specimen.  The  Boas-Oppler  stains  brown  with  the  iodin»  the 
leptothrix,  blue. 

Gram's  solution  consists  of  iodin,  i  part;  potassium  iodid,  2  parts; 
water,  300  parts. 

The  Boas-Oppler  bacillus  is  found  in  about  80  per  cent,  of  cases  of 
carcinoma  of  the  stomach ;  also  rarely  in  non-malignant  stenosis  with 
dilatation  of  the  organ. 

With  absence  of  HCl,  an  alkaline  medium,  and  absence  of  stagna- 
tion»  Paul  Cohnheim  also  holds  that  the  Trichomonas  hominis,  Megas- 
toma  entericum,  with  associated  araebie,  pus,  and  blood,  are  found  in 
carcinoma  of  the  stomach,  not  affecting  its  motility  (see  p.  140). 

pMj.^The  detection  of  pus  in  the  gastric  contents  by  micro- 
scopic examination  is  of  diagnostic  value.  The  presence  of  blood»  or 
occult  blood,  is  also  important  before  the  tumor  is  palpable. 

Diagnosis. — Glycyltrypiophan  Test  for  Carcinoma  of  the  Stomach. — 
This  new  test*  devised  by  Neubauer*  and  Fisher,'  in  December*  1909, 
depends  on  the  fact  that  the  digestion  of  proteins  proceeds  further  in 
a  carcinomatous  stomach  than  in  a  normal  one.  This  is  due  to  the 
presence  of  an  enz>^me  from  the  carcinoma,  which  exhibits  strong 
proteolytic  powers^  and  which,  like  trypsin,  is  capable  of  converting 
proteins  as  well  as  simple  peptids  into  amino-acids.  Pepsin  can  only 
digest  proteins  to  albumoses  and  peptones.  These  investigators 
have  utilized  these  facts,  and  use  an  amino-acid,  tryptophan,  which 
in  peptid  combination,  as  glycyltr>^tophan,  cannot  l>e  digested  by 
pepsin  and  does  not  give  a  color  reaction  with  bromin,  but  when  the 
tryptophan  is  split  by  tryptic  ferments  (carcinoma)  a  red  dish- violet 
color  or  reddish -pink  results,  when  bromin  vapor  is  added. 

Method. — An  Ewald's  test -breakfast  is  administered  and  ex- 
tracted in  thirty  to  forty-five  minutes,  preferably  the  latter.  It  is 
better  to  employ  water  as  the  fluid  part  of  the  test,  instead  of  tea, 
which  last,  on  account  of  its  tannic  acid*  inhibits  blood  reactions. 

A  small  portion  of  the  aspirated  contents  is  then  tested  for  occult 
blood  and  bile,  by  the  usual  methods.  If  the  results  are  negative, 
the  contents  are  filtered  and  a  small  portion  is  tested  for  tr\^tophan 
with  bromin  vapor.  If  this  also  is  negative,  the  following  procedures 
should  be  carried  out:  Add  iq  c.c.  of  the  filtrate  to  2  ex.  of  glycyl* 
tryptophan  solution.  The  mixture  is  covered  with  a  layer  of  toluol 
and  placed  in  an  incubator  for  twenty-four  hours  at  37°  C.  At  the 
end  of  this  time  about  3  or  4  c.c,  are  removed  from  the  bottle  \^ith 
a  pipet  and  placed  in  a  test-tube.  A  few  drops  of  a  3  per  cent,  solution 
of  acetic  acid  are  added  and  bromin  vapor  is  then  blown  gently  down 
the  side  of  the  test-tube,  in  small  amount  at  a  time,  so  as  not  to  color 
the  filtrate  too  quickly.  If  tryptophan  is  present,  a  color  develops 
which  varies  from  a  light  pink  to  a  deep  red  violet.     In  employing  the 

1  Bull.  Johns  Hopkins  Hosp.*  191 1.  x^tii,  150. 

'  Deutsch,  Arch,  fiir  Klin.  Med.*  xcvii,  449,  1909,  * 
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bromin  vapor  it  is  preferable  to  add  small  successive  quantities,  thus 
giving  the  pink  color  an  opportunity  to  develop,  than  to  use  a  large 
amount  at  once,  as  an  excess  of  bromin  vapor  bleaches  the  color 
produced  by  tryptophan  and  destroys  the  possibility  of  a  positive 
reaction.  In  a  negative  test  there  is  no  color  up  to  the  point  when  the 
solution  becomes  saturated  with  bromin  and  turns  yellow.  To 
detect  a  faint  pink,  a  control  should  be  made  using  the  same  back- 
ground. A  saturated  aqueous  solution  of  bromin  can  be  added,  drop 
by  drop,  from  a  fine  pipet  to  the  solution  instead  of  employing  the 
bromin  vapor.     A  maximum  of  5  to  7  drops  may  be  required. 

Glycyltryptophan  is  a  clear  watery  solution.  It  is  dispensed  by 
Kalle  &  Co.  ready  for  use  in  little  bottles.  Each  bottle  contains  a 
few  minims  of  glycyltryptophan  solution,  with  a  little  toluol  over  it  as 
a  preservative.  The  bottle  has  a  mark  on  it  up  to  which  the  filtered 
gastric  contents  is  to  be  added.  The  total  capacity  is  about  15  c.c. 
The  filtrate  is  allowed  to  flow  from  a  pipet  inserted  below  the  toluol, 
and  there  mix  with  the  glycyltryptophan.  A  second  test  has  been 
suggested  by  Neubauer.  A  fresh  half-saturated  solution  of  calcium 
chlorid  is  diluted  to  one-fifth  its  strength,  and  added  drop  by  drop 
instead  of  bromin  vapor.     A  rose  color  shows  positive  reaction. 

There  are  certain  factors  in  the  test  which  may  lead  to  error, 
according  to  Neubauer  and  Fisher.     They  are  as  follows: 

1.  The  presence  of  tryptophan  in  the  stomach-contents.  This 
is  not  frequent.  Regurgitation  of  intestinal  contents  or  marked 
stenosis  may  favor  its  development.  If  present,  the  specimen  should 
be  rejected  and  another  specimen  tested. 

2.  The  presence  of  blood  in  the  stomach-contents  may  split  up 
the  peptid  glycyltryptophan,  as  blood  contains  a  proteolytic  fer- 
ment. If  occult  blood  is  present,  as  shown  by  the  guaiac  or  ben- 
zidin  test,  the  specimen  should  be  discarded.  Lyle  *  has  demon- 
strated that  dilutions  of  blood  weaker  than  i :  1000  will  not  interfere 
with  the  test,  and  it  is  doubtful  if  i :  500  will  do  it.  Specimens  con- 
taining a  higher  per  cent,  of  blood  cannot  be  used. 

3.  The  presence  of  trypsin  in  the  stomach-contents.  Neubauer 
and  Fisher  exclude  this  possibility  by  examining  the  stomach-con- 
tents in  gross  for  bile;  Lyle,  however,  shows  that  this  method  is  not 
reliable,  as  trypsin  may  be  present  when  tests  for  bile  are  negative. 
To  prevent  the  possibility  of  regurgitation  of  intestinal  contents, 
Lyle  advises  a  strong  laxative  the  night  before  and  that  the  test-meal 
after  free  purgation  he  given  the  following  afternoon. 

4.  The  presence  of  peptid-splitting  bacteria.  Some  species  of 
bacteria  may  split  off  tryptophan.  Filtering  may  remove  the  or- 
ganisms, but  the  addition  of  toluol  prevents  this  occurrence  if  the 
tests  are  performed  within  twenty-four  hours. 

5.  The  presence  of  free  hydrochloric  acid  interferes  with  the  test. 
Abdedialden'  has  shown  that  tryptic  ferments  are  quickly  killed  by 

'  Med.  Jour.,  June  4,  1910.        'Zeit.  f.  Physiol.  Chemie,  Ivii,  p.  317. 
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normal  acidity,  and  Neubauer  and  Fisher  state  that  0.36  per  cent. 
of  hydrochloric  acid  will  render  the  test  negative.  They  advise  that 
if  more  than  this  percentage  of  acid  is  present,  the  filtrate  should  not 
be  used,  but  another  test-meal  should  be  extracted  with  which  an 
alkali  was  given  at  the  time  of  ingestion. 

Lyle  and  Kober  ^  advise  care  in  drawing  negative  conclusions  in 
cases  where  the  acidity  is  over  12  +  to  15  -j- ,  as  the  carcinoma  ferment 
may  have  been  destroyed  by  it.  They  also  advise  that  the  HCl 
acidity  of  the  filtrate  should  be  immediately  neutralized  by  magnesia 
usta  after  withdrawal,  before  adding  to  the  glycyltryptophan. 

J.  W.  Weinstein  -  has  experimented  with  this  method.  He  holds 
that  the  use  of  glycyltryptophan  is  superfluous,  and  that  it  is  only 
necessary  to  test  for  tryptophan  in  the  gastric  filtrate  without  using 
glycyltryptophan  at  all.  The  presence  of  tryptophan  he  claims  is 
sufficient.  He  prefers  ^  a  regular  dinner  given  at  noon,  consisting  of 
bread  and  butter,  meat  prepared  plainly  without  seasoning,  and  very 
sweet  weak  tea  without  milk.  Pepper  and  lemon-juice  interfere 
with  the  reaction.  Sugar  is  an  excellent  stimulant  to  the  secretion 
of  the  cancer  enzyme  and  beef  is  better  than  chicken.  Three  or 
four  hours  later  the  gastric  contents  are  aspirated  and  tryptophan 
tested^  for;  if  present,  he  deems  reaction  is  positive.  If  negative, 
some  of  the  filtrate  is  placed  in  the  thermostat  and  tested  for  trypto- 
phan, twenty-four  or  forty-eight  hours  later.  When  a  negative 
tryptophan  test  is  obtained  in  a  case  of  pyloric  stenosis  showing 
free  HCl,  lavage  may  be  instituted  and  Ewald's  test-breakfast 
given,  in  hope  that  contents  may  be  free  of  free  HCl  and  that  the 
reaction  will  be  secured.     Acetic  acid  and  bromin  vapor  are  employed. 

Weinstein*  holds  that  the  only  practical  sources  of  error  are: 
(i)  usually  the  presence  of  free  hydrochloric  acid  equal  to  0.36  per 
cent.,  though  he  has  noted  exceptions;  (2)  the  regurgitation  of  duode- 
nal contents,  so  that  the  contained  trypsin  may  produce  tryptophan. 
He  believes  that  bile  and  pancreatic  secretion  would  appear  together 
in  the  stomach,  as  do  Neubauer  and  Fisher,  and  that  occult  bile  could 
hardly  be  accompanied  by  sufficient  trypsin  to  produce  a  detectable 
amount  of  trypsin.  Sufficient  duodenal  secretion  to  vitiate  the  test 
he  believes  rare.  He  further  disagrees  with  Fisher  and  Neubauer  as 
to  occult  blood  and  bacteria  interfering  with  the  test. 

Sufficient  blood  or  coffee-grounds  (blood)  to  color  the  contents, 
coffee,  tomatoes,  strawberries,  strong  tea,  etc.,  sufficiently  redden 
the  contents  so  as  to  vitiate  the  test. 

Precautions. — The  reaction  may  be  present  in  one  specimen  of 
gastric  contents  and  absent  in  another  from  the  same  patient.  At 
least  three  tests  should  be  made,  and  observers  agree  that  if  these 

*  N.  Y.  Med.  Jour.,  June  4,  1910. 

^  Jour.  Amer.  Med.  Assoc.,  Sept.  24,  1910. 

3  A  test-breakfast  consisting  of  a  glass  of  sweetened  water,  with  some  white 
bread  or  toast  or  biscuits  can  be  substituted.  A  glass  of  milk  can  be  added. 
Aspirate  in  one  hour.  *  Jour.  Amer.  Med.  Assoc.,  Oct.  8,  191 1. 
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are  all  negative,  the  case  is  likely  non-cancerous;  with  a  very  low  con- 
tent or  absence  of  free  HCl  and  repeated  positive  tryptophan  reaction,  a 
conclusion  as  to  positive  cancer  seems  reliable. 

Moreover,  in  cases  reported  by  Lyle,  Weinstein,  and  others,  ab- 
sence of  free  HCl  and  negative  reaction  for  tryptophan  has  been 
proved  by  operation  to  demonstrate  that  no  cancer  was  present  in  the 
stomach,  but  it  occurred  elsewhere,  or  some  other  condition  was 
present,  such  as  cholecystitis,  etc.  The  negative  phase  has  thus  proved 
of  value  in  excluding  carcinoma  of  the  stomach.  Friedman^  has 
tested  this  reaction  and,  though  finding  the  reaction  positive  in  many 
cases,  does  not  look  upon  it  as  pathognomonic  of  cancer. 

In  the  transition  stage,  the  development  of  carcinoma  from  gastric 
ulcer — with  hyperchlorhydria  or  even  a  moderate  amount  of  HCl 
being  present — this  reaction  would  not  be  found,  and  hence  for  early 
diagnosis  in  these  cases  one  must  depend  on  the  presence  of  occult 
blood,  pus  (microscopic),  progressive  anemia,  loss  of  weight,  and 
progressive  weakness. 

In  the  early  stage  of  carcinoma,  when  no  history  of  previous  gastric 
ulcer  can  be  secured  and  when  there  are  merely  progressive  anemia^ 
loss  of  weight,  weakness,  loss  of  appetite,  and  gastric  symptoms  with 
considerable  free  HCl  still  present,  the  glycyl tryptophan  reaction  can- 
not be  obtained.  In  a  patient  of  middle  age  such  symptoms  are  sug- 
gestive of  malignancy.  It  is  in  this  class  as  well  as  in  the  suspected 
transition  cases,  when  frequently  no  tumor  is  palpable,  that  the  author 
believes  exploratory  laparotomy  for  the  purpose  of  diagnosis  is  indicated. 
The  writer  believes  that  not  until  the  medical  profession  can  be  edu- 
cated to  this  view  point  will  we  secure  the  early  operation  for  and  cure 
of  carcinoma  of  the  stotnach. 

Antitryptic  Reaction  of  the  Blood  in  Cancer. — Brieger  and  Trebing^ 
have  announced  that  they  have  determined  a  new  characteristic  of 
the  blood  in  cancer — namely,  a  marked  increase  in  the  power  of  the 
blood-serum  to  inhibit  the  proteolytic  activity  of  solutions  of  trypsin. 
Fuld  and  Gross  ^  employ  a  solution  of  casein  as  a  medium  of  diges- 
tion, thus  differing  in  technic,  while  Feldstein  and  Weil  *  employ 
the  viscosity  method.  All  observers  agree  that  the  great  majority 
of  cases  of  cancer  give  evidence  of  increased  antitryptic  value  in  the 
serum.  This  condition,  however,  has  been  frequently  found  in  the 
acute  infections,  such  as  pneumonia,  typhoid  fever,  sepsis,  and  poly- 
articular rheumatism;  in  chronic  infections,  notably,  tuberculosis; 
in  diabetes  and  severe  anemias;  and  in  Graves'  disease  almost  con- 
stantiy.  The  reaction  occtns  with  the  inauguration  of  artificial 
feeding  in  infants  and  with  the  onset  of  labor  and  persists  through  the 
puerperium.*    The  increase  in  the  antitryptic  index  cannot,  therefore, 

*  Archiv.  of  Diag.,  New  York,  April,  191 1. 
'  Berl.  klin.  Woch.,  1908,  p.  1041. 

^  Deutsch.  Arch.  f.  klin.  Med.,  1908,  p.  319. 

*  Proc.  Soc.  Exp.  Biol,  and  Med.,  Feb.,  1910. 

*  Becker.  Miinch.  med.  Woch.,  1909,  p.  1363. 
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be  called  a  specific  symptom,  but,  on  the  other  hand,  the  absetice  of 
(he  antitryptk  reaction  in  the  blood  may  be  taken  generally  as  arguing 
against  tite  existence  of  cancer.^  A  positive  reaction,  excluding  the 
conditions  noted,  argues  the  probability  of  cancer*- 

Hemolysis  as  a  Diagnostic  Method  in  Cancer. — By  recent  researches 
they  have  attempted  to  demonstrate  tliat  there  exists  in  the  blood- 
serum  of  patients  affected  with  cancer  a  certain  substance  or  sub- 
stances which  are  capable  of  causing  destruction  of  the  red  blood-cells 
of  patients  not  cancerous.  Kelling  first  commented  on  this  occur- 
rence, and  Crile  apparently  sets  store  by  the  method.  Weil  has 
experimented  with  it,  and  Smithies^  has  recently  reported  on  the 
subject.  It  will  l3e  noted  that  the  reaction  occurs  with  tuberculosis, 
anemia,  s>'T}liilis,  and  occasionally  with  normal  subjects.  The  author 
does  not  believe  it  furnishes  accurate  information.  Weil  believes 
the  method  not  diagnostic,  but  a  positive  reaction  may  be  cautiously 
considered  as  an  auxiliary  to  the  diagnosis.* 

A  Skin  Reaction  in  Cancer. — Based  on  the  same  hemolytic  action 
of  the  serum  of  cancerous  patients,  Elsberg*  and  Neuhof  conceiv^ed 
the  idea  of  bringing  the  red  cells  into  immediate  contact  with  the 
serum  of  the  cancerous  patient  in  mvo,  A  suspension  of  crashed 
erythrocytes  in  saline  solution  was  injected  under  the  skin  of  both 
normal  and  cancerous  patients.  About  five  hours  after  the  injection 
a  reaction  appefared,  consisting  of  an  oval,  irregular  reddish  area  from 
2  to  5  cm.  long,  and  from  i  to  3  cm.  wide,  at  times  surrounded  by  a 
white  areola.  This  increased  in  intensity  for  two  to  three  hours,  and 
persisted  for  six  to  twelve  hours.  In  432  individuals,  684  injections 
were  given.  In  89.9  per  cent,  of  the  cases  in  which  reaction  occurred, 
there  was  a  positive  diagnosis  of  cancer,  and  in  94.3  per  cent,  of  cases 
with  no  reaction  it  was  possible  to  exclude  malignant  disease.  It 
is  a  question  whether  this  reaction  would  occur  with  other  conditions 
as  with  the  experiments  described  by  Smithies. 

Grafe  and  Rohmer"  claim  there  are  hemolytic  substances  in  the 
stamachs  of  cancer  patients.  This  never  occurs  in  the  healthy  sub- 
ject except  in  the  presence  of  tr\"psin,  when  the  test  is  of  no  value.  A 
negative  test  excludes  malignancy,  a  positive  test  shows  an  ulcer- 
ating surface,  cancer,  or  ulcer. 

In  a  patient  of  forty -five  to  sixty  or  more  years  of  age,  suffer- 
ing from  recent  gastric  disturbances  of  six  months*  or  a  year's  dura- 
tion, or  less,  vtith  a  preinous  history  of  good  health  or  of  former  gastric 
ulcer,  there  being  continuous  pain,  frequently  epigastric  rigidity ^^ 
rapid  loss  of  umght  and  strength,  anorexia  with  or  without  vomiting. 

*  Wei!,  The  Antitryptic  Activity  of  Human  Blood -semm  Atner.  Jour.  Med. 
ScL,  May.  1910. 

-  Jour.  Amer.  Med.  Assoc,  Oct.  29,  1910. 
3  Med.  Rec,  Nov.  (7,  1909. 

*  Jour,  Amer  Med.  Assoc.,  Oct.  29,  1910, 
^  Med.  Rec-,  Oct.  15,  1910. 

*  Deutsch.  Arch,  fur  kUn.  Med,,  xciv.r  also  Med.  Rec.^  Atig.  19,  1911. 
^  Anders^  N.  Y.  Med*  Jour.,  Nov.  21,  1908. 
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motor  insufficiency  moderate,  or  great  with  marked  ectasia,  with 
diminution  or  absence  of  free  hydrochloric  acid,  lactic  acid  present 
or  absent;  Boas-Oppler  bacilli  present  or  absent;  whether  or  not  there 
be  tumor  detectable,  or  whether  or  not  coffee-grounds  are  present  in 
the  vomitus,  such  symptoms  should  be  considered  diagnostic  of 
carcinoma  of  the  stomach.  As  already  noted,  the  presence  of  pus 
and  occult  blood  are  important. 

The  Mayos  now  frequently  send  a  patient  to  the  operating-room 
with  a  diagnosis  of  cancer  on  an  old  ulcer,  based  on  the  history  of  a 
chronic  ulcer  with  recent  exacerbation,  accompanied  by  loss  of  weight, 
weakness,  and  anemia.  They  do  not  wait  for  cachexia,  tumor,  and 
the  text-book  test-meal. 

Associated  with  the  presence  of  pus  and  occult  blood  when 
found,  and  the  progressive  anemia  and  loss  of  weight,  together  with 
loss  of  appetite  and  gastric  symptoms  already  noted,  the  Soloman 
test  when  present  may  occasionally  be  of  service  in  the  diagnosis  of 
an  early  case. 

The  method  consists  in  washing  out  the  stomach  in  the  evening, 
and  then  on  the  following  morning  the  introduction  of  400  c.c.  of 
normal  salt  solution.  This  is  aspirated  out  after  a  short  stay  in  the 
stomach  and  tested  for  the  presence  of  albumin  and  for  the  propor- 
tion of  nitrogen. 

Marked  turbidity  with  Esbach's  reagent  (picric  acid)  or  the  pres- 
ence of  more  than  30  milligrams  of  nitrogen  indicates  the  presence 
of  carcinoma. 

The  glycyltryptophan  test,  as  described,  can  also  be  applied  when 
the  HCl  content  is  low,  or  the  tryptophan  test. 

Urinary  Methylene-blue  Reactio^i  with  Cancer. — Fuhs  *  makes  a 
preliminary  report  in  which  he  claims  that  methylene-blue  is  decolor- 
ized by  the  urine  of  patients  suffering  from  cancer.  Three  to  five 
drops  of  Loffler's  methylene-blue  is  added  to  a  test-tube  of  the 
patient's  urine,  or  sufficient  to  give  it  a  decided  blue  color.  The 
mine  is  shaken  and  allowed  to  stand  for  twelve  to  twenty-four  hours 
at  the  room-temperature.  A  control  fresh  specimen  of  normal 
urine  is  similarly  prepared.  The  blue  color  of  the  urine  of  the 
patient  disappears  at  the  end  of  twenty-four  hours,  except  the  color 
of  the  upper  layer  in  contact  with  the  air.  The  normal  urine  retains 
its  blue  color.  The  urines  of  pregnancy,  rheumatism,  nephritis, 
meningitis,  etc.,  particularly  of  pregnancy,  decolorize,  but  in  most 
cases  the  test  is  negative  in  subsequent  examinations  as  the  condition 
of  the  disease  improves,  while  with  mahgnant  disease  the  change  is 
constant.  Verbrycke,'  after  a  series  of  tests,  holds  the  method  of 
no  value, 

Rontgen  Rays. — Anders  ^  and  Kahler  *  hold  that  the  :j^-rays  aid 
in  the  early  diagnosis  of  gastric  carcinoma.  The  new  growth  makes 
itself  evident  by  a  change  in  the  contour  of  the  stomach  wall;  by 

*  Jour.  Amer.  Med.  Assoc.,  June  24,  191 1.  ^  Med.  Rec.,  Oct.  28,  191 1. 

'  N.  Y.  Med.  Jour.,  Nov.  21,  1908.  *  Ibid.,  Aug.  21,  1909. 
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disturbance  of  the  peristaltic  waves  at  certain  points;  at  times  by 
rigidity  and  contraction  of  the  stomach  wall;  by  adhesions  which 
prevent  the  free  motility  of  the  stomach  when  the  abdominal  walls 
are  contracted,  or  when  the  position  of  the  patient  is  changed:  and 
finally,  in  some  cases,  by  obstruction  to  the  passage  of  food.  The 
method  requires  great  care  even  by  an  expert,  and  may  be  an  aidi 
in  connection  with  the  clinical  symptoms  and  physical  and  clinical 
examination  (p.  107). 

BoaS'Oppler  Bacilli  in  the  Stool. — Neusser  and  R.  Schmidt  hold, 
that  Boas'Oppler  bacilli  are  more  easily  found  in  the  stool  tlian  in  ^ 
the  gastric  contents  and  aid  early  diagnosis  of  cancer.     Gram-nega- 
tive  stools  exclude  cancer  of  the  stomach;  Gram-positive  stools, 
uniform-sized  Gram-posittve  bacilli  (Boas-Oppler  bacilli),  show  can- 
cer/    I  believe  the  Bacillus  aerogenes  capsulatus  are  found,  and  their  ^ 
deductions  probably  erroneous.     Anaphylaxis  -  from  injection  of  can- 
cerous gastric  juice  into  animals;  the  increase  of  ami  no- nitrogen  in 
the  gastric  contents,  and  marked  urine  pepsin  have  been  suggested  as 
tests  for  cancer.     They  are  imcertain. 

Differential  D'mgn.osis*— A pparent  Tumors  of  the  Stontach. — 
Prolapse  of  the  left  lol>e  of  the  liver,  or  a  pulsating  aortai  or  thicken- 
ing of  part  of  the  abdominal  muscles  (recti)  are  referred  to  by  Einhom 
as  being  mistaken  for  a  tumor  or  possibly  for  a  carcinoma  of  the 
stomach.  In  view  of  the  fact  that  with  tliese  conditions  gastrop- 
tosis  is  usually  associated,  the  history  is  a  long  one^  emaciation  is 
of  long  duration,  and  the  symptoms  of  cancer  are  absent,  the  mistake 
can  hardly  occur.  They  are  also  apt  to  be  present  in  younger 
patients.  Simple  adhesions  of  the  stomach  give  a  history  most  fre- 
quently of  gall-bladder  disease,  or  gastric  ulcer,  or  localized  peri* 
tonitis.  Adhesions  are  frequently  present  with  cancer,  but  the 
symptoms  and  gastric  findings  are  of  carcinoma. 

Grave  Anemia  in  Carcinofna  Ventriculif  wiiltout  Palpable  Tumor. — 
These  cases  must  be  dijfferetitiated  from  pernicious  anania.  The 
type  occurs  with  mild  dyspeptic  symptoms.  The  blood-count  is 
rarely  below  2,000,000  per  cubic  millimeter;  there  is  absence  of 
megaloblasts  and  leukocytosis  is  present,  which  speak  for  cancer. 
There  is  a  lower  color-index,  as  in  secondary  anemia. 

In  addition,  the  acidity  of  the  gatsric  contents  is  higher  in  cancer 
than  with  the  achylia  gastrica  of  pernicious  anemia,  and  lactic  acid  is 
present  in  cancerous  anemia.  If,  therefore,  we  have  gastric  symptoms^  i 
rapid  loss  of  weight,  and  severe  anetnic  symptoms  in  an  elderly  patient^ 
the  diagnosis  of  cancer  is  most  probable.  With  secondary  anemia  or 
chlorosis,  hyperchlorhydria  is  usually  associated. 

Syphilis. — This    may   present    s>anptoms    which    may    simulate' 
carcinoma  of  the  stomach,  unless  thorough  examination  be  made. 
I  have  seen  three  types  of  this  class. 


'  P.  K.  Brown,  Jour.  Amer.  Med.  Assoc,.  Nov.  6>  1909,  p.  1525. 
-Med.  Rec,  Aug.  19,  191 1. 
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1.  Sclerosis  of  the  Stomach. — A  male  patient,  aged  sixty,  had  lost 
30  pounds  in  weight  within  a  period  of  a  year;  was  emaciated  and 
weak,  suffering  from  gastric  symptoms  and  constipation.  On 
examination,  a  small  hard  mass  was  found  in  the  epigastritun  at  the 
left  border  of  the  ribs  (Fig.  163). 

It  was  demonstrated  to  be  a  hard  and  contracted  stomach, 
giving  the  feel  of  a  diffuse  scirrhous  carcinoma  of  the  organ.  The 
liver  was  diminished  in  size  and  hard.  Free  HCl  was  absent,  the 
findings  were  of  achylia  gastrica.  Syphilitic  scars  were  in  evidence 
and  the  patient  acknowledged  syphilis  and  alcoholism.  The  demon- 
stration of  Wassermann's  reaction  is  diagnostic  in  doubtful  cases. 

2.  Cirrhosis  of  the  Liver  (Left  Lobe — Syphilitic). — Male,  aged 
fifty-five,  had  lost  20  pounds  in  a  few  months  and  suffered  from  gastric 


Fig.  163. — Syphilitic  sclerosis  of 
stomach.  Physical  examination  of 
stomach  suggests  scirrhous  carcinoma 
(diffuse)  of  stomach. 


Fig.  164. — Syphilis.  Enlargement 
of  left  lobe  of  liver  overlapping  stom- 
ach. Transillumination  shows  mass, 
which  is  readily  palpable.  Side  view 
(gastrodiaphany)  shows  the  mass  not 
connected  with  the  stomach.  Free 
HCl  trace;  chronic  gastritis. 


symptoms.  A  hard  mass  could  be  felt  in  the  epigastrium,  extending 
down  from  the  lower  border  of  the  left  ribs,  apparently  a  tumor  of 
the  lesser  ciu*vature  of  the  stomach  involving  the  anterior  wall. 
Respiratory  movements  were  present.  Deep  palpation  elicited  a 
free  edge,  and  gastrodiaphany  showed  an  opaque  mass,  but  on  moving 
the  instnmient  a  lateral  view  demonstrated  the  mass  overlapping 
the  stomach  (Fig.  164). 

Gastric  findings  were  a  trace  of  HCl  and  much  mucus  (chronic 
gastritis).  Syphilitic  scars  and  history  were  elicited.  Improvement 
followed  treatment  directed  to  the  stomach  and  syphilis. 

3.  Syphilitic  Stenosis  of  the  Pylorus,  Due  to  Gummatous  Tumor, 
Simulating  Malignancy. — Male  patient,  aged  thirty-eight.  Weight, 
September,   1907,   196  pounds.     At  this  time,  anorexia,  pain  con- 
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tinuous  in  character,  nausea,  and  occasional  vomiting  Ijegan.  These 
symptoms  gradually  grew  worse  and  the  patient  steadily  lost  weight. 
Early  in  Noveml^er  he  entered  a  local  hospital,  where  he  was  under 
treatment  by  lavage,  etc,  for  eight  weeks.  His  weight  on  lea\'ing 
the  institution  was  137  pounds.  He  spent  two  months  at  a  western 
sanitarium,  where  he  grew  steadily  worse,  having  vomited  small 
quantities  of  blood  on  several  occasions.  He  was  given  morphin 
for  pain  and  subsequently  contracted  the  habit. 

At  the  end  of  March,  1908,  or  about  six  and  a  half  months  after 
the  first  appearance  of  symptoms,  he  entered  the  Red  Cross  Hospital, 
His  weight  was  1 19  pounds,  a  loss  of  77  pounds,  epigastric  pain  nearly 
continuous,  increased  some  after  eating,  tenderness  in  the  epigastrium, 
peristaltic  unrest  of  the  stomach,  dilatation  to  one  finger  below 
umbilicus,  daily  vomiting.  There  were  marked  emaciation  and 
considerable  anemia,  but  not  the  cachectic  appearance  of  cancer. 
No  tumor  was  detectable  by  palpation  or  transillumination,  but  a 
sense  of  resistance  at  the  pylorus.  Frequent  gastric  analysis  invaria- 
bly showed  free  HCl  absent  and  abundant  lactic  acid.     Morphin  was 

shut  off,  and  lavage,  diet,  and 
careful  observations  were  car- 
ried out,  A  syphilitic  history 
was  secured. 

On  account  of  the  age  of  the 
patient,  the  syphilitic  history 
and  the  absence  of  true  ca- 
chexia, in  spite  of  the  gastric 
findings,  1  belie\Td  the  stenosis 
to  be  non -malignant  (syphilitic) 
and  advised  operation.  This 
was  duly  performed.  There 
was  a  hard  mass  on  the  posterior 
wall  of  the  pylorus,  about  the 
size  of  an  English  walnut,  block- 
ing the  passage;  no  glandular 
involvement  (Fig.  165).  As  the 
patient  was  in  poor  condition, 
rapid  gastro-enterostomy  was 
performed.  He  vomited  once 
after  operation.  Mercurial  inunction  and  iodids  were  given,  and 
the  patient  left  the  hospital  in  good  condition.  He  \%^ould  unques- 
tionably have  died  from  inanition  unless  stomach  drainage  had  been 
instituted,  in  spite  of  specific  treatment. 

Cancer  Engrajied  on  aft  Uicer.^This  condition,  I  believe,  is  a 
quite  frequent  occurrence.  There  is  generally  a  gradual  change  in 
the  s>tnptoms  and  character  of  the  gastric  secretion,  a  gradual  dimi- 
nution of  free  HCl,  though  Riegel  has  brought  to  our  attention 
that  in  this  type  the  excessive  production  of  hydrochloric  add  often 


Fig.  i65.^^Syphilitic  stenosis  of  pylorus 
due  to  gymma  simulating  malignaricy. 
Transilluniination  shows  dilatation,  but 
no  tumor.  Growth  found  at  operation 
lying  on  posterior  wall  of  pylorus.  Gas- 
tric findings  of  carcinoma,  but  no  cachexia. 
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-persists  for  a  long  time,  and  in  some  rapidly  fatal  cases  may  be  present 
until  death. 

In  these  cases  the  diet  and  medication  directed  to  the  ulcer  rail 
as  soon  as  the  malignant  condition  sets  in.  The  pain  increases  and 
IS  continuous.  There  is  a  dislike  or  even  loathing  for  food.  There 
IS  rapid  loss  of  weight  and  the  typical  cachexia  appears — a  change 
from  the  fades  of  ulcer.  Hematemesis  is  more  frequent,  especially  as 
occult  hemorrhage,  and  not  in  the  larger  amotmts,  such  as  with  ulcer. 

This  type  should  be  considered  in  order  to  avoid  error.  I  have 
already  referred  to  a  patient  of  this  class  (hyperchlorhydria),  with  a 
marked  growth,  cancer  engrafted  on  an  ulcer. 

Aneurysm  of  the  Celiac  Simulating  Carcinoma  of  the  Pylorus. — 
The  possibility  of  this  error  is  interesting.  A  negro  patient,  aged 
forty-five,  was  seen  by  me  at  Roosevelt  Hospital  several  years  ago 
at  the  request  of  William  H. 
Thomson. 

The  illustration  (Fig.  166) 
shows  the  position  of  the  stomach 
by  inflation  and  that  of  the  mass 
by  palpation,  it  not  being  visible 
by  transillumination.  The  tumor 
disappeared  on  inflation,  diagnos- 
tic of  a  posterior  position. 

There  were  vomiting,  gastric 
S3rmptoms,  such  as  pain,  anorexia, 
etc.,  and  a  loss  of  weight  of  40 
pounds  in  three  months.  The 
patient  was  very  weak.  Dilata- 
tion to  below  the  umbilicus.  Gas- 
tric analysis;  no  free  hydrochloric 
add;  lactic  add  was  present. 

A  palpable  tumor,  the  size  of  a  small  egg,  was  present  in  the 
epigastrium,  in  which  there  was  slight  pulsation,  but  no  bruit  or 
thrill.  From  the  history  and  results  of  examination  it  seemed  to  be 
a  cardnoma  on  the  posterior  wall,  involving  the  pylorus,  with  pulsa- 
tion transmitted  from  the  aorta. 

The  possibility  of  aneurysm  was  considered.  Exploration  by 
G.  Brewer  showed  an  aneurysm  of  the  celiac  axis  pressing  on  the 
pylorus  posteriorly.  The  resulting  occlusion  of  the  pylorus  and 
circulatory  disturbances  from  the  aneurysm  were  responsible  for 
the  ectasia  and  changes  in  the  gastric  secretion.  W.  L.  Rodman^ 
reports  a  case  of  apparently  a  palpable  cancer  of  the  pylorus,  with 
absence  of  free  hydrochloric  add  and  the  presence  of  lactic  acid  in 
the  gastric  contents.  The  diagnosis  of  cardnoma  of  the  stomach 
had  been  made  in  several  hospitals.  Aneurysm  of  the  abdominal 
aorta  was  found  at  operation. 

*  Jour.  Amer.  Med.  Assoc.,  Jan.  18,  1908,  vol.  i,  pp.  165-169. 


Fig.  166. — ^Aneurysm  of  celiac  axis 
with  symptoms  simulating  carcinoma 
of  pylorus.  No  tumor  visible  by  trans- 
illumination. Tumor  disappears  on 
inflation. 
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Syphilis  and  aneurysm  must  thus  be  considered  in  our  dififerential 

diagnosis. 

The  following  are  the  chief  diagnostic  points  between  cancer  of 
the  stomach  and  other  conditions: 

Cancer. — Age,  usually  forty  to  seventy;  tongue  coated;  symptoms 
progressive  and  of  short  duration — a  few  months  to  a  year;  emacia- 
tion rapid;  cachexia;  repeated  small  hemorrhages,  but  not  always; 
pain  continuousj  not  paroxysmal,  with  no  periods  of  relief,  and  not 
referring  especially  to  the  digestion  period;  ancjrexia,  vomiting  once 
or  twice  a  day;  later,  coffee-grounds  in  vomitus;  at  times  only  occult 
blood  in  vomitus  or  stool;  ectasia  if  the  pylorus  is  involved;  tender- 
ness over  the  gastric  region;  no  relief  of  pain  by  vomiting;  anemia; 
free  HCl  diminished  or  absent;  lactic  acid  present,  also  pus;  sarcinjc 
rare  and  when  present,  few;  Boas-Oppler  bacilh  in  most  cases;  in 
some  vomiting  of  blood  (coffee-grounds),  small  in  quantity  and  often 
repeated  several  times;  melena  slight.  Leukocytosis  moderate  and 
eosinophilia  present.  Mucus  present  in  some  cases.  Dysphagia  and 
regurgitation  if  involvement  is  at  cardia. 

Ulcer, — Age  usually  twenty  to  forty;  pain  paroxysmal  and  worse 
after  eating;  remissions  of  pain,  and  relieved  by  vomiting;  pain  in 
epigastrium  and  in  the  back;  local  circumscribed  tenderness  in  the 
epigastrium  increased  by  pressure,  at  time  slight  tender  point  in  the 
back;  loss  of  weight;  anxious  expression  of  suffering;  no  cachexia: 
anemia;  vomiting  at  height  of  digestion;  appetite  good;  hyper- 
chlorhydria  usual,  but  not  always;  vomiting  of  blood  in  large  quan- 
tity, at  times  of  bright  color;  melena.     Blood  at  times  only  occult. 

Benign  Stenosis. — Dilatation  of  stomach;  peristaltic  imrest 
and  pain  (spasmodic)  preceding  vomiting;  long  history;  periods  of 
improvement;  hyperacidity  usual;  sardnse  present  in  number; 
emaciation,  but  no  cachexia;  vomiting  of  large  amount;  usually  no 
tumor,  and  if  present  ver>^  small  and  smooth  on  palpation;  histor>' 
of  previous  ulcer;  usually  no  bUxvd,  as  ulcer  is  practically  healed  or 
contracting;  anemia  present;  no  leukocytosis. 

Malignani  5/eno5ijf.^ Dilatation  of  stomach;  peristaltic  unrest; 
short  histor>";  no  pcrirxl  of  improvement;  rapid  loss  of  weight;  pain 
continuous;  cachexia;  little  or  no  free  hydrochloric  acid;  lactic  aetd; 
Boas-Oppler  bacilli;  vomiting  large  amount  and  often  odorous;  at 
times  coffee-grounds  in  vomit  from  ulceration  of  growth;  anemia 
marked ;  leukocytosis, 

CkfOftic  Gastritis, —hong  history  of  dyspepsia ;  absence  of  cachexia; 
no  lactic  acid;  less  anemia;  no  leukocytosis;  intense  pain  absent, 
more  feeling  of  discomfort;  no  real  pain  on  palpation;  mucus  in 
gastric  contents,  HCl  diminished  or  absent. 

With  nephritis  and  loss  of  cardiac  compensation,  or  with  arterio- 
sclerosis, especiuUy  the  visceral  type,  there  may  be  marked  deficiency 
or  even  absence  of  free  hydrochloric  acid^  and  these  conditions  must 
be  held  in  consideration  for  the  purpose  of  differential  diagnosis. 
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Achylia  Gastrica, — ^Total  acidity  much  lower  than  in  cancer,  from 
44-  to  2-h  or  less;  free  hydrochloric  acid,  pepsin  and  rennet  absent; 
no  mucus;  scarcely  any  gastric  juice;  food  particles  coarse  and  nearly 
dry;  coturse  long;  no  cachexia;  no  lactic  acid;  may  be  considerable 
loss  of  weight.  In  transitional  stage  (commencing)  some  claim 
mucus  is  present. 

Moreover,  with  pernicious  anemia,  we  have  achylia  gastrica, 
but  often  other  symptoms  suggestive  of  carcinoma  of  the  stomach, 
namely,  pallor,  weakness,  loss  of  appetite,  perhaps  severe  vomiting, 
even  accompanied  by  blood,  gas,  and  distress  after  eating.  Examina- 
tion of  the  blood  shows  the  findings  of  pernicious  anemia. 

Nervous  Gastralgia, — Patient  nervous  or  hysteric;  pain  irregular 
or  relieved  by  pressure;  free  intervals  from  pain;  appetite  variable; 
no  regularity  of  vomiting;  secretory  function  is  variable;  no  tumor; 
no  cachexia;  character  of  food  makes  little  difference  as  to  symptoms. 

Carcinoma  oj  the  gall-bladder  is  found  in  location  of  gall-bladder; 
follows  respiratory  movements  of  the  liver;  shows  no  lateral  motility 
and  does  not  allow  expiratory  fixation.  Its  position  is  unchanged 
if  the  stomach  is  inflated  with  air.  It  rarely  causes  dilatation  of. 
the  stomach  unless  adhesions  form;  and  dyspeptic  disturbances  are 
not  marked,  as  a  rule.  Jaundice  may  be  present.  Head's  zone  is 
present. 

Enlarged  lymph-glands  can  hardly  be  mistaken,  as  there  is  the 
absence  of  gastric  s)rmptoms ;  no  gastric  findings,  as  in  carcinoma  of 
the  stomach;  and  inflation  of  the  latter  organ  enables  a  differentiation. 

Growths  oj  the  peritoneum  or  mesentery  are  more  diffuse  and 
rarely  movable  on  respiration,  and  gastric  inflation  and  the  symp- 
toms enable  one  to  differentiate. 

Exudates  or  adhesions  give  none  of  the  symptoms  or  gastric 
findings  of  carcinoma. 

Duration  of  Carpinoma  of  the  Stomach. — Osier  reports  15  cases 
¥nth  fatality  imder  three  months;  45,  under  a  year;  4  cases,  two 
years  or  over;  i  case,  two  and  a  half  years.  The  general  average  is 
about  a  year  to  a  year  and  a  half. 

Cases  involving  the  cardia  or  the  pylorus  are  more  rapid,  as 
subnitrition  occurs  more  quickly.  The  medullary  type  is  more 
quickly  fatal.     Complications  shorten  the  disease. 

It  is  interesting  to  learn,  however,  that  some  cases  of  inoperable 
carcinoma  of  the  stomach  improve  greatly  after  palliative  gastro- 
enterostomy. Eleven  such  cases  have  been  collected  from  Czerny's ' 
clinic,  in  which  the  patients  were  well  from  two  to  fourteen  years 
later. 

Prognosis. — ^This  has  been  considered  fatal,  though  recent  results 
are  more  favorable.  Surgery  has  relieved  conditions  temporarily 
and  prolonged  life,  while  medical  treatment  has  failed,  though  it  has 
helped  to  alleviate  suffering. 

*  Wells,  Resistance  to  Cancer,  Jour.  Ames.  Med.  Assoc.,  May  29,  1909. 
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Kocher  has  reported  i  case  in  which  the  patient  was  in  good 
health  five  and  a  half  years  after  resection  of  the  pylorus  for  car* 
cinoma;  and  WOlfler  i  in  which  the  patient  was  well  for  five  years 
when  a  metastasis  occurred. 

Recently  a  few  isolated  cases  of  apparent  cure  have  been  reported. 
In  an  analysis  of  the  results  of  operative  treatment  of  gastric  cancer 
at  Braun's  Clinic  at  Gottingen,  Creite'  refers  to  i  case  in  which 
fourteen  years  after  resection  of  the  pylorus  for  carcinoma  the  patient 
was  in  perfect  health. 

Recently »  more  favorable  results  have  been  reported.  Leriche* 
has  collected  records  of  89  patients  on  whom  gastrectomy  was  per- 
formed, found  in  good  health  three  years  after  operation;  and  of 
these  34  no  less  than  live  to  ten  years  after  operation. 

Out  of  79  cases  treated  by  gastrectomy,  Patterson'  collected 
33  (41.6  per  cent.)  who  were  free  from  recurrence  three  years  or  more 
after  operation. 

Deaver  shows  that  we  may  expect  10  to  15  per  cent,  to  be  ciued 
by  radical  operation. 

According  to  Kausch/  Makkas  traced  92  of  Mikulicz's  patients 
operated  on  before  1902,  and  found  17,  or  14.3  per  cent.,  well  more 
than  three  years  after  operation.  Further  statistics  are  unnecessary. 
The  radical  operation,  gastrectomy,  evidently  affords  results  in  some 
cases. 

Schlatter  reported  in  1897  the  first  successful  case  of  total  extir- 
pation of  the  stomach,  with  sur\dval  of  the  patient  for  a  considerable 
period.  Bernays,  of  St.  Louis,  and  others  have  reported  the  survival 
of  cases  for  some  time  after  ofx^ration.  The  operation  has  been 
generally  abandoned  and  we  find  that  the  so-called  gastrectomies 
are  generally  not  complete  removal. 

Treatment. — There  are  two  methods  of  treatment,  surgical  and 
medical,  of  which  the  only  hope  of  cure  lies  in  the  former,  medical 
treatment  being  only  justificble  if  the  case  is  inoperable  or  refuses 
operation^  or  as  an  adjunct  to  paUiative  operation. 

Surgery. — Before  referring  to  the  radical  or  palliative  methods 
in  surgery,  I  desire  to  call  to  my  readers'  attention  the  necessity  of 
the  education,  not  so  muck  of  the  patient y  who  will  generally  consent, 
if  the  matter  is  placed  fairly  before  him,  but  of  the  physician  and  the 
specialist  in  gastric  diseases,  as  to  the  value  of  early  exploratory 
laparotomy  for  the  purpose  of  diagnosis. 

William  Mayo  ^  justly  remarks  that  in  an  early  exploratory  incision 
we  have  the  one  diagnostic  resource  which  is  reliable,  and  which  must 
be  resorted  to  in  a  large  majority  of  cases  before  a  surgical  diagnosis 
can  be  made,  and  without  it  the  truth  is  but  slowly  established  at  the 

'Jour,  Amer.  Med,  Assoc.,  Aug.  24,  1907,  p,  72J* 

*  Revue  de  MedecJii.  Jan.»  1907. 
*■  Intemat.  Med,  Annual,  1908,  p.  537, 

*  Ibid. 

*  Aon.  of  Surg.,  March,  1904, 
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expense  of  progressive  Hopeless  involvement.  It  can  be  safely 
accomplished  through  a  small  incision.  He  further  calls  to  our 
attention  that  the  chemic  findings  of  the  gastric  secretion  gain  in 
diagnostic  importance  with  the  progress  of  the  disease  and  become 
of  the  greatest  value  when  the  patient  is  in  a  hopeless  condition,  and 
that  exploration  should  not  be  delayed  by  reason  of  the  inconclusive 
nature  of  the  results.  He  has  further  demonstrated  that  about 
60  per  cent,  of  cases  of  cancer  begin  in  the  pylorus  and  70  per  cent, 
in  the  pyloric  region,  and  that  the  early  diagnosis  of  cancer  depends 


Fig.  167. — The  lymphatics  of  the  stomach  (Moynihan,  after  Cun6o). 

in  a  great  measure  upon  the  introduction  of  the  mechanic  phenmnena 
from  obstruction  at  the  pylorus.  It  is  the  interference  with  gastric 
motility  which  first  calls  the  patient's  attention  to  his  trouble  and 
not  the  presence  of  the  cancer  itself.  Moreover,  a  case  with  marked 
symptoms  of  cancer  of  the  stomach,  but  without  any  evidence 
of  pyloric  obstruction,  proves,  on  exploration,  to  be  the  victim  of 
advanced  and  hopeless  disease  of  the  body  of  the  organ,  in  which 
there  were  no  symptoms  during  the  operable  period.  The  presence 
of  a  tumor  does  not  demonstrate  inoperability,  as  a  small  movable 
tumor  in  the  pyloric  region  may  be  a  favorable  indication.     Limita- 


Fig,  i68. — W.  J.  Maya's  method  of  partial  gastrectomy  for  cancer  of  the 
stomach.  Ligation  of  gastrohcpatic  omentum  and  superior  vessels  in  such  manner 
aa  to  leave  all  the  l>^mph-notIes  attached  lo  the  iiart  of  the  stomach  to  be  eatciscd; 
also  hnes  of  division  of  duodenum  and  stomach:  a,  Mikulicz-Hartmaan's  line 
(Fowler). 


on  the  cause  of  obstniction.  This  nile>  the  atithor  believes,  should  be 
followed  out,  whether  the  patient  be  over  forty  years  of  age  or  not. 
Pyloric  stenosis,  in  any  event,  is  a  surgical  condition, 

W,  L,  Rodman '  also  advances  numerous  legitimate  reasons  for 
explorator^-^  laparotomy.  Parker  Syms'  refers  to  the  necessity  of 
operation  in  chronic  gastric  ulcer,  in  the  precancerous  stage,  and  also 

*  Jour,  Amer.  Med.  Assoc..  Jan.  i8,  1908,  pp.  165-169. 

*  N.  y,  Med.  Jour..  Ju!y  16,  19 10. 
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to  the  value  of  exploratory  laparotomy  in  all  doubtful  cases  to  settle 
the  diagnosis,  Rodman  holds  that  rap^ld  eniaciaiimt  with  gastric 
symptoms  in  a  person  over  forty  years  of  age  almost  invariably  calls 
far  an  exploratory  laparotomy. 

In  elderly  persons,  whether  previously  in  good  health  or  not, 
with  gastric  spnptotns,  aftentia,  and  rapidly  developing  emaciation  ^ 
after  frequent  examinations,  both  of  the  patient  and  gastric  contents 
for  several  weeks,  even  if  no  definite  results  are  secured  by  analysis 
and  no  tumor  be  detectable,  exploraiory  laparotomy  is  indicated. 
This  is  true  whether  symptoms  of  stenosis  are  present  or  not.     vSome 


Fig.  169. — W.  J.  Mayo's  method  of  patLi^  gastrectomy  for  cancer  of  the  stomach. 
Operation  completed  (FowlerJ. 

patients,  of  course,  will  not  consent  to  any  operation  until  even  pallia- 
tive operative  procedure  is  too  late, 

I  have  seen  a  number  of  abdomens  opened  and  immediately 
closed  as  inoperable,  in  one  case  notably  the  entire  stomach  wall  being 
infiltrated.  If  the  medical  profession  would  recognize  the  value  of 
exploratory  incision,  I  believe  many  lives  could  be  saved. 

Radical  Operation. — Billroth,  in  1878,  was  the  first  to  prove  the 
possibility  of  resection  of  the  pylorus  for  cancer,  but  it  has  been 
clearly  demonstrated  that  this  operation  is  insufficient.  Mikulicz 
has  pointed  out  that  on  the  lesser  curvature  the  blood  and  lyraph- 
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vessles  lie  in  the  wall  of  tJie  stomacli  itself,  and  that  it  is  necessary 
in  every  case  of  pyloric  cancer  to  remove  all  tlie  lesser  curvature  to 
the  gastric  artery.  Cunec*  has  demonstrated  that  there  are  but  few 
lymph-glands  along  the  greater  curvature  and  that  these  are  chiefly 
confined  to  the  pyloric  region. 

One  must  remember  in  operating  that  carcinomatous  emboli  in 
the  early  stages  do  not  necessarily  involve  glands  one  after  another, 
but  may  primarily  pass  into  glands  at  a  considerable  distance. 

The  illustrations  (Figs.  167-169)  demonstrate  the  glandular 
relations,  the  correct  line  of  incision,  and  the  completed  operation. 

In  all  cases  of  pyloric  cancer  a  partial  gastrectomy  and  pylorec- 
tomy  should  Ije  performed.  If  cancerous  metastases  or  marked  adhe- 
sions are  present,  radical  operation  is  contraindicated,  as  it  is  in  the 
case  of  extreme  debility  or  old  age» 

C,  H.  and  W.  J.  Mayo's  latest  statistics  for  this  operation,  from 
April,  1897,  to  Janurary  27,  1910,  are  34  deaths  out  of  266  operations, 
and  show  12.4  per  cent,  mortality,  and  Deaver's,  li.ii  per  cent. 
The  latter  has  tabulated  393  cases  by  various  operators,  %vith  an  aver- 
age 26.5  per  cent,  fatality. 

Out  of  the  Mayos'  266  operations,  42  were  for  benign  tumors 
or  ulcers,  or  where  the  diagnosis  was  not  microscopically  established. 
They  are,  therefore,  excluded  from  the  following  statistics. 

Tabic  I. — Operations  for  carcinoma  invohdng  the  pyloric  end  ot 
the  stomach : 

Total  number 274 

Males, 163 

Females. ,  61 

Agt  of  oldest  81 

Age  of  youngest . .  ,  jo 

Average  age 55 

Table  2.— Patients  operated  on  over  tive  years  ago: 

Total  number 50 

Present  condition  known .     59 

Alive  and  well  (r,  eight   years  two  and   a   half  months;  i,  eig^ht 

years;-  i,  seven  years  two  montlis;  i»  six   years  eleven  month*;; 

I,  six  years;  i,  five  years  three  and  a  half  months;   i»  five 

years) — 6  still  alive  and  well. 

Table  3. — Patients  operated  on  over  four  years  ago: 

Total  number. 85 

Pre^nt  condition  known,  64 

Ah ve  and  well .,...,  13 

Tabk  4, — Patients  operated  on  over  three  years  ago: 

Total  number . .117 

Present  condition  known 88 

Alive  and  well, ,  18 

There  are  toy  patients  operated  on  less  than  three  years  ago*  too  recent  for 

statistical  value.     The  Mayos  advocate  partial  gUvStrectomy  w*ith  pylorectomy 

when  possible. 

*  Partial  Gastrectomy  (Mayo),  Jour.  Amer.  Med.  Assoc.,  May  14,  1910* 
^  One  has  died  of  recurrence. 
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Palliative  Operation. — ^This  should  be  performed  when  radical 
operation  cannot  be  carried  out,  to  prevent  death  from  starvation 
and  to  remove  the  irritating  effect  of  food  with  the  resulting  pain. 
The  operations  are: 

(a)  Gastrostomy  is  the  formation  of  a  fistulous  opening  into  the 
stomach;  indicated  in  cancerous  stenosis  of  the  cardia,  with  rapid 
loss  of  weight  and  severe  pain. 

(6)  Gastro-enterostomy  is  an  anastomosis  between  the  stomach  and 
small  intestine,  in  cancer  of  the  pylorus  with  stenosis;  for  similar 
reasons. 

These  operations  prolong  life  and  give  the  patient  considerable 
comfort,  and  there  is  often  temporary  increase  in  weight.  They  are 
less  severe  than  the  radical  operations,  and  are  only  contraindicated 
in  extreme  debility  or  great  age,  with  the  patient  in  such  condition 
that  fatality  would  be  assured.  Gastrostomy  can  be  performed 
under  cocain  (local)  anesthesia  if  necessary.  I  have  already  referred 
to  the  fact  that  in  1 1  of  Czerny's  cases  the  patients  were  living  from 
three  to  fourteen  years  after  gastro-enterostomy. 

Medical  Treatment. — Diet. — The  first  important  feature  is  the 
endeavor  to  relieve  the  condition  of  subnutrition  and  to  give  the 
patient  food  which  he  will  most  easily  assimilate.  If  there  is  stric- 
ture of  the  pylorus  or  esophagus,  it  will  necessitate  the  use  of  liquid 
food  entirely,  or  mushes  in  addition,  if  there  is  less  severe  obstruction. 

If  the  cancer  involve  the  body  of  the  stomach  alone,  food  of  more 
solid  character  can  be  taken,  as  the  motor  functions  are  not  as 
greatly  interfered  with.  In  the  dietary  we  include  milk,  koumiss, 
matzoon,  bacillac,  farinaceous  food;  soups,  with  finely  divided 
vegetables,  such  as  pea,  bean,  and  potato;  broths,  gruels,  bouillon; 
raw  or  soft-boiled  eggs;  butter  in  plenty,  tea,  weak  coffee,  and  cream; 
crackers  softened  in  water  and  milk- toast. 

In  some  cases,  chicken,  squab,  scraped  meat,  sweetbread,  stale 
bread,  oysters,  fish,  etc.  Sanatogen  (flavored),  given  in  2-dram 
(8.0)  doses,  up  to  I  ounce  a  day;  somatose,  Wyeth's  beef- juice,  Mos- 
quera's  beef-jelly,  soluble  beef  peptonoids.  Armour's  extract  of  beef, 
tropon,  and  rare  beef-juice,  are  all  of  value. 

I  have  employed  as  many  as  8  raw  eggs  a  day  beaten  up  in  milk, 
in  addition  to  other  foods.  They  possess  great  nutritive  value. 
Russell's  emulsion  of  mixed  fats  is  of  service.  Food  should  be  ad- 
ministered in  divided  small  meals,  four  to  eight  a  day.  The  calorie 
value  can  be  estimated,  but  the  chief  criterion  is  their  digestibility 
and  the  increase  in  the  patient's  weight,  which  should  be  carefully 
recorded.     Temporary  increase  in  weight  can  often  be  secured. 

It  is  quite  remarkable  what  results  one  can  secure  by  proper 
methods  of  feeding.  One  case  who  had  lost  70  pounds  in  weight, 
the  weight  on  admission  to  the  Red  Cross  Hospital  being  only  120 
pounds,  was  vomiting  all  food,  emesis  occurring  seven  or  eight  times 
daily.     The  patient's  pulse  was  hardly  detectable,  and  he  was  so 
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feeble  that  lie  could  only  walk  wheti  supported.  There  was  a  marked 
growth  at  the  pylorus,  and  the  lower  border  of  the  stomach  lay  three 
finger-breadths  below  the  umbihcus.  Though  palliative  gastro- 
enterostomy was  indicated,  the  writer  believed  that  the  patient's 
physical  condition  precluded  an  immediate  operation,  and  in  this 
opinion  the  surgeons  concurred.  Lavage  twice  daily  was  imme- 
diately begun,  the  patient  Ijeing  fed  on  each  occasion  through  the 
stomach- tyl>e,  with  additional  feedings,  and  nutritive  enemata. 
For  example,  i  quart  (liter)  of  peptonized  milk,  6  to  8  raw  eggs, 
sanatogen,  i  ounce,  iron  tropon,  3  drams,  were  given  in  divided  doses 
by  mouth,  with  the  addition  of  broths  and  strained  gruels — an  ^ctra 
pint  in  divided  doses.  Butter  was  added  to  these,  and  later  crackers 
crumbled  in  the  broths  and  thicker  gruels.  Four  nutritive  enemata, 
each  containing  ,3  ounces  of  peptonized  milk  and  i  raw  egg,  were  gi\xn 
daily.  Rose's  belt  was  applied  to  elevate  the  stomach,  and  after 
each  feeding  the  patient  was  turned  on  his  right  side  and  kept  in  this 
position  for  half  an  hour  to  facilitate  emptjHng  the  stomach.  OUve 
oil,  2  ounces,  were  given,  a.m.  and  P.  M,,  to  facilitate  the  passage  of 
food  through  the  pylorus  and  also  aid  notrition,  and  belladonna 
tincture,  lo  minims  t.  i.  d.,  to  relax  spasm.  Vomiting  only  occurred 
twice  after  treatment  was  l>egtin.  The  patient  gained  20  pounds  in 
eight  weeks  and  then  underwent  a  successful  gastro-enterostomy. 
living  a  year  in  comfort. 

X-rays, — There  have  been  various  claims  made  for  the  value  of 
the  r-ray  in  the  treatment  of  internal  cancer,  such  as  of  the  stomach 
or  intestines,  that  it  diminishes  the  size  of  the  growth  and  relie\^s 
pain.  I  have  seen  cases  in  which  the  pain  seemed  to  be  somewhat 
relieved,  but  never  any  permanent  results.  In  the  treatment  of  skin 
cancer  definite  or  even  curative  results  have  been  secured.  Beck's 
eventration  treatment  with  employment  of  the  x-rays  is  described 
at  the  end  of  the  chapter.  Incidentally  Morton  has  recommended 
the  use  of  fluorescent  media  internally  in  connection  with  the  r-rays, 
but  Henry  PifTard  and  S.  Tousey  have  conclusively  explcxied  his 
theory  and  shown  that  fluorescence  does  not  occur*  Direct  light 
rays  are  necessary. 

The  first  researches  with  the  internal  administration  and  dosage 
of  fluorescein  were  reported  by  me  in  connection  with  gastrodiaphany} 

Radium. — The  radium  treatment  for  cancer  of  the  stomach  and 
esophagus  was  first  introduced  by  Einhom.*  He  first  employed  for  the 
stomach  a  hard-rubber  capsule  tliat  can  be  unscrewed  and  which 
contains  a  glass  radium  flask  (Curie  20,000  strength).  To  the  rubber 
capsule  is  attached  a  silk  thread,  in  which  several  knots  are  tied, 
indicating  the  distance  from  the  lips  to  the  cardia  and  how  far  the 
capsule  lies  from  the  cardia.  The  capsule  is  introduced  like  his 
stomach-bucket.  The  thread  is  tied  to  the  lobe  of  the  ear  and  the 
capsule  left  in  tlie  stomach  for  one  hour  c»r  more.  He  has  recently 
^  Med,  News,  April  10,  1904,  '  Med.  Rec,,  March  5,  1904, 
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de\4sed  improved  instruments/  One  type,  like  that  depicted  in  Fig. 
1 70,  has  in  addition  a  small  canal  at  the  margin  of  the  capsule,  which 
can  be  threaded  on  a  guide.  A  duodenal  buckle  with  thread  is 
swallowed  and  the  capsule  is  later  passed  along  the  thread  to  the 
pylorus.  His  radium  introducer  consists  of  a  flexible  introducer  and 
mandril,  which  are  withdrawn  after  placing  the  capsule  in  the  desired 
position. 

Einhom  states  he  has  not  yet  formed  definite  conclusions  as  to 
results,  but  it  seems  to  be  of  palliative  benefit.  Serious  bums  have 
resulted  from  prolonged  exposure  to  radium,  and  no  definite  results 
are  yet  reported.     I  would,  therefore,  >wt  recommend  the  method. 

An  instrument  that  is  connected  to  a  thin  rubber  tube  in  which  a 
mandrin  is  slipped  for  the  purpose  of  introduction,  and  then  the  latter 


■=0 


Fig.  170. — A,  Radium  introducer;  H,  radium  rccci)taclc  for  stomach  and  esoph- 
agus, with  whalebone  stem. 

removed,  has  been  devised  by  Einhorn  for  the  treatment  of  malignant 
esophageal  stricture,  but  his  most  recent  instruments  are  depicted  in 
Fig.  170. 

He  recommends  leaving  it  in  the  esophagus  from  half  an  hour  to 
an  hour,  and  claims  an  increase  in  the  permeability  of  the  stricture, 
less  pain,  and  increased  ability  in  swallowing.  As  in  this  case  the 
radium  can  be  directly  applied  and  some  definite  results  have  been 
flecured,  the  method  might  be  of  value.  The  radium  introducer  is 
the  best  instrument.  The  question  of  damage  from  overexposure  must 
Aff  canffuUy  considered.  One  case  reported,  of  six  hours'  exposure,  the 
wrhier  bdieves  highly  dangerous.  The  method  is  evidently  worthy  of 
fortlieriiivcstigatian.    //  is  only  applicable  to  patients  refusing  opcra- 


lodid, — In  stricture  of  the  cardia,   Boas  has 
iodid,  30  to  45  grains  (2.0-3.0  grams),  in  divided 
ting  tbe  day,  and  claims  that  during  a  treatment  of  over  six 
!  patient  gained  a  little  in  weight  and  was  relieved  from 

^Med.  Rec.,  Sept.  23,  191 1. 
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some  of  the  symptoms.  Even  though  transient  improvement  occurs, 
it  is  worthy  of  trial  if  it  adds  to  the  patient's  comfort.  Adminis- 
tration for  a  brief  period  would  decide  the  latter  question. 

Thiosinamin. — Sachs  '  claims  to  have  been  successful  with  tlii* 
osinamin  by  hypodermic  use  in  the  treatment  of  2  cases  of  pyloric 
stricture;  and  Michaehs '  found  it  softened  an  esophageal  stricture 
and  enabled  him  to  dilate  it  with  bougies. 

Thiosinamin  (fibrolysin)  is  moderately  soluble  in  water,  soluble 
in  3  parts  of  alcohol,  and  readily  soluble  in  ether.  Hj'podermic 
injection  of  fibrolysin  can  be  given  in  15  per  cent,  alcoholic^  or  10  per 
cent,  glycerin,  solution. 

The  average  dose  is  |  to  i|  grains  (0.032-0,1  gram).  Einhora 
advises  its  use  by  month. 

It  is  worthy  of  trial  in  stenosis  of  the  esophagus  or  pylorus. 
The  following  is  useful: 

1^.     Thtosiriarniii 0.5  (7I  gr.); 

Glyccrini.  6,0  (oiss); 

Syrup,  cort.  auratil.  20.0  (ov); 

Aq.  destit. q.  s.  ad.  60.0  (Jij) — M. 

Sig. — Teaspoonful  in  water  t.  i.  d. 

Arsenic  has  been  recommended,  Fowler's  solution,  3  to  5  drops 
(0.2-0.3)  daily;  or  sodium  arsenate,  tiV  to  ^V  grain  (0.002-0.0026) 
t.  i.  d.p  but  their  chief  value  is  combined  with  iron,  such  as  Gude*s 
peptomangan,  or  iron  tropon,  to  combat  the  anemia. 

H.     Bland's  iron  pil!  (fresh)  gr.  v  (0.32); 

Sod.  arsen gr.  ^  (o.ooij). — M. 

One  pitl»  made  soft  with  honey,  is  an  excellent  coinbi nation,  given  t.  i.  d, 

Candurango  was  first  recommended  by  Friedreich  in  1874  for  the 
treatment  of  cancer,  but  it  has  no  specific  action. 

Alone  or  combined  with  dilute  hydrochloric  acid  (suggested  by 
Ewald),  it  is  an  excellent  stomachic  to  improve  the  appetite,  and  at 
times  increase  of  weight  may  result. 

It  may  be  given  as  the  fluidextract  of  condurango,  15  to  20  drops 
(1.0-K3)  in  water  t,  i.  d.,  with  or  witlioot  dilute  hydrochloric  acid, 
half  an  hour  before  meals;  or  the  decoction  of  condurango  may 
be  employed : 

^.     Decoct  condurango 

Water. 

Tablespcwnful  t.  i.  d.  before  meals. 


?o.o  to    25.0  gram.; 
200.0  to  250.0  ex. — M. 


Other  stomachics,  such  as  are  advised  in  clironic  gastritis,  are  of 

service: 

B.     Acidi  hydroch..  dilute 5ij  (80); 

Tr.  nuc.  voinic. oU  (80); 

Comp.  tinct.  cinchona.    , $ss  (16,0); 

Aq,  destit q,  s,    5iv  (1250). — M, 

Dose,  one  to  two  teaspoonfuls  in  water  t.  i,  d,  before  loeals. 


^  Ther  d.  Gegcnw.,  1907,  No.  1. 


'  Med.  Klin.»  1907,  No.  lOx 
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Methylene-blue, — Einhom  ^  has  employed  methylene-blue  in  cap- 
sules once  or  twice  daily  for  some  years  past — 3  grains  (0.2  grams). 
In  I  case  the  timior  appeared  smaller  for  a  time  and  did  not  increase 
in  size;  for  eight  months  the  patient  was  free  from  pain  and  lost  no 
further  weight.  Later  it  grew  again  and  the  case  succumbed.  He 
believes  it  exercises  a  beneficial  action  in  some  cases. 

A.  Jacobi '  advocates  its  use  in  inoperable  intra-abdominal  cancer, 
having  used  it  for  about  fifteen  years.  He  reports  cases  of  various 
types  and  claims  mitigation  of  symptoms,  prolongation  of  life  for 
some  years  in  several  cases,  and  a  temporary  retrogression  of  the 
tumor.  He  does  not  claim  to  have  absolutely  cured  a  case.  He 
believes  that  exposure  to  sunlight  is  an  aid,  as  methylene-blue  is 
fluorescent. 

He  advocates  doses  (divided),  commencing  at  2  grains  a  day  and 
increasing  to  6  grains,  combining  belladonna,  and  suggests  the  fol- 
lowing : 

H.     Methylene-blue gr.  vj  (0.4) ; 

Ext.  belladonna gr.  J  (0.048) ; 

Arsen.  acid gr.  ^^  (0.0065). — M. 

Divide  into  four  pills. 

Sig. — One  t.  i.  d.  after  eating  and  at  bedtime. 

Methylene-blue  treatment  may  be  tried  in  inoperable  cases  as 
a  palliative. 

Trypsin  Treatment. — For  the  theory  of  Beard,  on  which  he  bases 
his  so-called  trypsin  treatment,  I  refer  my  readers  to  his  various 
articles.  There  have  been  cases  of  apparent  cures  reported,  and 
others  of  complete  failure. 

Rice^  reports  a  case  of  supposed  cancer  of  the  larynx  with  cure; 
while  Wm.  S.  Bainbridge  *  demonstrated  a  reported  cure  by  Morton 
to  be  an  absolute  failure. 

Shaw-Mackenzie  ^  and  Carter '  report  cures  in  apparently  hopeless 
cases,  while  Ball  and  Thomas  ^  report  unfavorably  in  1 1  cases.  There 
are  many  other  reports  for  and  against  its  use.  Cleaves  believes 
this  treatment  to  be  justified,  noting  a  relief  of  pain,  an  improvement 
in  metabolism,  and  improved  mental  condition.  She  described  a 
tryptoglycogenic  reaction  as  occurring  from  its  use,  consisting  of  a 
moderate  leukocytosis  and  eosinophilia. 

Trypsin  treatment  of  cancer  is  a  failure. 

Wm.  S.  Bainbridge,  of  New  York,  has  had  under  observation 
about  100  cases  undergoing  this  method  of  treatment,  which  are 
reported  in  the  Medical  Record  of  July  17,  1909. 

^  Deutsch.  med.  Wochenschr.,  1891,  No.  18. 
'Jour.  Amer.  Med.  Assoc.,  Nov.  10,  1906. 
^  Med.  Rec.,  Nov.  24,  1906. 

*  N.  Y.  Med.  Jour.,  March  2,  1907. 

*  Med.  Press,  May  15,  1907. 
•Ibid.,  March  18,  1907. 

'  Archiv.  Middlesex  Hosp.,  vol.  ix,  in  Prac,  August,  1907. 
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Space  will  only  allow  me  to  insert  a  small  portion  of  his  sum- 
mary, in  which  he  deduced  the  following: 

1 .  The  internal  medication  with  holadin  and  ox-gall  aids  digestion 
and  increases  elimination. 

2.  Aiding  digestion,  increasing  elimination  by  skin,  kidneys,  and 
bowels,  and  decreasing  local  absorption  are  the  most  important 
features  of  the  treatment. 

3.  The  regime,  by  increasing  resistance,  may  in  some  cases  de- 
crease the  rapidity  of  the  malignant  process. 

4.  Control  cases  given  sterile  water  plus  the  regime  did  as  well  as 
those  on  the  full  enzyme  treatment. 

5.  Tr>'psin  injection  seems  in  some  cases  to  cause  disintegration 
(liquefy)  of  the  cancerous  tissue  in  the  center  of  the  mass,  but  the 
periphery  continues  to  grow. 

6.  Amylopsin  injection  seems  to  diminish  cachexia  in  some 
cases. 

7.  In  a  small  percentage  of  cases  hemoglobin  improv^es  under 
trypsin  injection. 

8.  A  steady  increase  (6  to  12  per  cent.)  in  the  eosinophiles  oc- 
curred in  most  eases  during  the  trypsin  injections,  which  lessens 
under  amylopsin  injection.  There  was  no  increase  when  they  were 
given  by  mouth. 

9.  The  claims  for  eosinophilia  as  a  test  were  not  substantiated. 

10.  Beard's  enzyme  treatment  does  not  check  the  cancerous 
process. 

11.  It  does  not  prevent  metastases. 

12.  It  does  not  cure  cancer. 
The  author  wmiid  state  positively  that  the  trypsin  treatment  for 

ike  cure  oj  cancer  is  absolutely  without  value.  He  has  followed  up  sev- 
eral  cases  on  which  he  reported  in  his  former  edition  of  tliis  volume, 
and  all  have  died  of  the  cancerous  condition,  the  growths  having  later 
rapidly  increased  in  size.  In  some  of  the  cases  tlie  mental  condition 
of  the  patient  seemed  improved  somewhat,  and  in  i  case  there  was 
apparently  relief  of  pain  and  some  diminution  in  the  size  of  the 
tumor,  which  later  increased  in  size.  The  method  is  itsekss,  and,  there- 
fore, is  not  described  in  this  edition. 

Injections  of  Cancer  Residue, — J.  Walter  Vaughan^  at  the  annual 
meeting  of  the  Michigan  State  Medical  Society,^  Sept.  28-29,  1910, 
described  his  experiences  with  injecting  the  non -toxic  protein  of  the 
cancer  cell,  or  cancer  residue,  in  the  endeavor  to  fmd  proof  with 
regard  to  the  formation  of  a  specific  ferment  by  means  of  a  study  of 
the  various  blood  elements,  particularly  the  ]eiikocvi:es.  \''aughan 
experimented  on  12  persons  suffering  from  malignant  growth.  It 
tj  too  soon  to  draw  conclusions  from  this  work  at  the  present  time. 
The  injection  of  the  cancer  residue  has,  at  any  rate,  apparently  had 
the  effect  of  relieving  the  pain  attendant  on  cancer. 

^  Jour,  of  Michigan  State  Med.  Soc.;  also  N.  Y.  Med.  Jour.,  Oct.  15,  1910. 
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Treatment  oj  Carcinoma  with  the  Body  Fluids  of  a  Recovered  Case, — 
The  late  E.  Hodenpyl  *  reports  a  rare  case  of  recovery  from  extensive 
carcinoma  with  residual  chyliform  ascites.  Mice  who  had  developed 
strains  of  cancer  cells  were  injected  with  varying  amotmts  of  this 
ascitic  fluid.  The  results  were  a  marked  necrosis  of  the  tumors,  a 
diminution  in  their  size,  or  their  complete  disappearance.  Injec- 
tions of  this  ascitic  fluid  were  then  made  in  small  quantities  into 
human  beings  in  cases  of  carcinoma  of  various  types.  Hodenpyl 
reports  that  in  all  cases  the  tumors  have  grown  smaller,  in  some  they 
have  disappeared  altogether,  in  others  there  was  necrosis  of  the 
tumor  tissue  with  the  subsequent  formation  of  connective  tissue.  He 
further  stated  there  was  no  reaction  after  the  injections  in  any  tissues 
other  than  the  tumor,  nor  were  there  any  systemic  effects  manifest 
even  after  large  venous  infusions.  Hodenpyl  does  not  announce  a 
new  cure  for  cancer,  but  merely  the  effects  noted.  R.  Weil  investi- 
gated the  "  Properties  of  Ascitic  Fluids,  Especially  in  Cases  of  Can- 
cer,"* among  his  experiments  employing  Hodenpyl's  fluid.  The 
results  were  almost  entirely  negative  in  character,  that  is  to  say,  they 
have  not  indicated  the  existence  of  any  specific  character  such  as  would 
serve  to  differentiate  with  certainty  fluids  derived  from  cancerous 
individuals  from  those  of  ailother  origin.  The  writer  has  further 
made  inquiries  as  to  the  results  of  the  injections  of  this  peritoneal 
fluid  in  about  20  cases,  and  finds  that  though  in  some  there  was  tem- 
porary improvement,  ultimately  the  carcinomatous  condition  prog- 
ressed. There  is  evidently  no  curative  value  in  the  method.  Ris- 
ley's  conclusions  from  his  experience  at  the  Massachusetts  General 
Hospital  confirm  this  view.^ 

Cancer  Vaccine  (Neoforfnans). — This  has  been  recommended  for 
injection.  There  have  been  reports  of  temporary  improvement, 
relief  of  pain,  and  of  temporary  diminution  in  the  size  of  the  growth. 
I  can  find  no  authentic  record  of  cure  by  its  use,  C.  A.  Aaron  *  reports 
temporary  improvement  from  its  use  in  a  case  of  carcinoma  of  the 
splenic  flexure  of  the  colon.  From  5o,ooo,ocxd  to  iso,(xx),ooo  by 
hypodermic  injection,  at  intervals  of  several  days  for  five  or  six  in- 
jections, and  then  an  interval,  apparently  gave  the  best  results. 

Doyen  first  advocated  the  method  and  Karwacki  ^  reports  his 
conclusions.  I  can  see  no  objection  to  its  use  in  inoperable  cases,  or 
as  an  adjunct  with  palliative  operative  procedures.  I  believe  it 
useless  as  to  cure,  but  it  has  apparently  been  of  temporary  assistance 
in  some  cases  in  promoting  the  comfort  of  the  patient. 

Thyroid   Extract. — C.   G.   Am.  Ende*^  reports   some   apparently 

*  Med.  Rec.,  Feb.  26,  1910. 

'Jour,  of  Med.  Res.,  vol.  xxiii,  No.  i  (New  Series,  vol.  xviii.  No.  i,  pp.  85-94, 
Aug.,  1910). 

•**  Jour.  Amer.  Med.  Assoc.,  May  13,  191 1. 
*Med.  Rec.,  Oct.  i,  1910. 

*  Warschauer  med.  Wochenschr.,  1906,  No.  5. 

•A  Contribution  to  the  Treatment  of  Cancers,  Med.  Times,  Sept.,  1909. 
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antitoxic  properties  in  the  fluidextract  of  the  fresh  thyroid  gland  to 
cancerous  growth.  There  was  some  property  of  neutralizing  cancer 
toxins.  The  bodily  and  mental  vigor  and  the  almost  complete 
prostration  of  advanced  carcinomatosis  were  relieved.  Later  the 
^-ray  was  added  to  the  treatment.  Better  results  were  secured  hy 
the  addition  of  the  thyroid  extract  to  the  Jt-ray  local  treatment, 
than  by  the  latter  alone.  Prolongation  of  life,  with  increased  com- 
fort, occurred  in  several  cases.     There  w^as  no  cancer  cure. 

Thymus, — F.  Gwyer '  reports  the  use  of  dried  and  powdered 
thymus  of  the  calf  in  doses  of  i  to  2  drams  (4.0-8.0)  three  or  four  times 
a  day.  He  claims  diminuiion  of  pain;  reduction  of  size  of  growth* 
improved  digestion,  and  diminution  or  arrest  of  the  growth.  Elimi- 
nation is  through  the  secretory  organs,  and  considerable  reaction 
occurs,  so  it  cannot  l>e  used  for  over  three  wekes.  Gwyer  has  also 
experimented  with  thymus  with  arteriosclerosis  and  diabetes,  rheu- 
matoid arthritis,  hemorrhoids,  disease  of  the  gall-bladder,  and 
pulmonary  tuberculosis.  There  is  a  certain  amount  of  danger  from 
auto  intoxication  and  the  method  is  still  under  experiment,  so  that  I 
would  not  advise  its  employment. 

Coiey  s  fluid  (toxins  of  the  streptococcus  of  er>^sipelas  and  of  Bacillus 
prodigiosus)  might  be  tried,  though  the  results  have  been  more  favor- 
able in  ino|Xfrable  sarcoma  and  rarely  in  carcinoma.  Coley  recfrnt- 
maids  its  use,  particularly  after  operation  for  carcinofna  to  ksseti  the 
chanee  of  recurrence.^  The  injection  should  be  l>egun  with  \  minim 
diluted  with  sterile  w^ater  to  ensure  accuracy  of  dosage,  given  by 
hypodermic.  Daily  injections  sliould  Ix*  given,  increasing  by  \  minim, 
until  the  desired  reaction  and  temperature  of  102"^  to  104*^  F.  has  bee 
obtained.  The  dose  should  then  l>e  no  longer  increased  until  it  failsl 
to  give  a  reaction,  W'hen  it  can  again  te  increased  from  |  to  ^  minim. 
The  largest  dose  has  been  7  to  8  minims.  Duration  of  treatment  from 
six  weeks  to  four  to  six  months.  In  the  cases  of  inoperable  sarcomata 
from  30  to  80  injections  w^re  given.  The  best  toxins  are  prepared 
by  Tracy,  pathologist  tr^  the  Huntington  Cancer  Research  Fund. 
The  method  is  worth  trying  in  inoperable  carcinoma. 

Bier  has  reported  some  improvement  in  superficial  cancer  by 
injection  of  heterologous  blood  of  a  pig  (10  to  20  ex.  at  a  dose) :  and 
Leyden  and  Bergel  have  experimented  on  animals  sufTering  from 
cancer  with  the  injection  of  liver  extracts,  but  these  methods  are  aiso 
expert  men  tab 

Wmtiiing  and  E^/a^/a.— Systematic  lavage  is  indicated  for  these 
conditions  w^ith  normal  saline  solution  or  milk  of  magnesia,  1  to  2 
ounces  (30.0-60.0)  to  the  quart  (liter)  of  water ;  if  marked  fermentation, 
resorcin,  15  grains  (1.0),  can  be  added;  or  glycothymolin  or  listerin, 
I  dram  to  i  pint  (4.0-500  c.c.)  of  water,  etc. 

Hemorrhage, — This    is   usually   not   severe.     Morphin,    \    grain 

'Ann.  or  Surg.,  July,  1907;  Ihid.  April.  igo8;  NY.  Med.  Jour,  Feb.  19*  1910. 
*  Trans,  of  New  Hampshire  Med,  vStK,.  May  12  and  13,  19 "o- 
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{0.016),  by  h3rpodermic;  the  ice-bag;  gelatin,  5  to  10  per  cent,  solution, 
by  mouth,  2  drams  to  i  ounce  (8.0-16.0),  every  one  to  two  hours  for 
twelve  hours  are  useful;  also  hypodermics  of  emutin,  5  minims 
(0.296  CO.),  or  ergot  fluidextract,  and  the  methods  described  for  hem- 
orrhage under  Gastric  Ulcer. 

Trimolikre's  Soluiion. — Gelatin  (5  per  cent,  solution)  with  calcium 
<dilorid  (2  per  cent.)  therein.  Dose,  J  to  i  oimce  (30.0-60.0)  by 
mouth,  repeated  every  four  hours,  is  of  value.  There  are  not  the 
indications  to  relieve  hyperchlorhydria  as  in  ulcer,  so  rectal  feeding 
may  be  instituted  for  twenty-four  hotu^  or  longer.  The  ice-bag 
should  be  kept  on  for  twenty-four  hours.  Gelatin  thereafter  (3  per 
^rent.  solution)  should  be  used  for  several  days,  in  divided  doses  up  to 
12  ounces  (375  c.c.)  in  twenty-four  hours.  White  of  egg  is  of  value 
on  the  following  day,  and  then  fluid  diet,  and  a  gradual  return  to  the 
usual  feeding.  Lactate  calcium,  10  grains  (0.6),  is  preferable  to  cal- 
-dum  chloride.    It  can  be  given  t.  i.  d. 

Pain, — ^The  application  of  heat  by  the  hot-water  bag  or  hot 
poultices  is  indicated.  Boas  recommends  3  to  5  drops  of  chloroform 
on  ice  to  be  given  occasionally.  Chloral  hydrate,  3  to  5  grains  (0.2- 
0.3)  in  water,  has  been  recommended  by  Ewald,  but  if  the  patient  be 
very  weak  it  is  a  dangerous  remedy.  Lavage  will  often  relieve  acute 
attacks,  especially  if  stenosis  with  dilatation  are  present. 

Orthoform  or,  preferably,  orthoform  hydrochlorid,  which  is 
more  soluble  in  water,  can  be  given  t.  i.  d.,  5  ta  7§  grains  (0.3-0.5). 
The  same  dose  of  anesthesin  is  at  times  of  service. 

Tincture  belladonna,  10  minims  (0.66)  t.  i.  d.,  or  extract  bella- 
donna, }  grain  (0.022)  t.  i.  d.,  are  valuable.  Heat,  belladonna,  lavage, 
and  orthoform  or  anesthesin  should  first  be  tried.  If  they  fail,  it  may 
be  necessary  to  employ  codein,  preferably,  J  to  J-  grain  (0.008 — 0.032) 
by  mouth,  or  \  grain  (0.016)  by  hypodermic;  or,  as  a  last  resort, 
morphin,  I  to  J  grain  (0.008-0.016).  In  terminal  cases  the  opiates 
are  indicated. 

Bowels, — For  constipation,  enemata  of  soap  and  water,  with  or 
without  olive  oil,  bowel  irrigation,  injection  of  olive  oil  (8  ounces  to 
I  pint  (250-500  c.c.)  at  night,  to  be  retained,  rhubarb  pills,  the 
-cascara  preparations,  aloin  and  belladonna  compound  pills,  purgen 
or  phenolax  tablets,  regulin,  and  compound  licorice  powder,  are  all  of 
service. 

For  diarrhea,  the  bismuth  preparations,  subnitrate  of  bismuth, 
i.o  to  2.0  (15  grains  to  ^  dram),  several  times  a  day;  or  bismuth 
salicylate,  5  to  10  grains  (0.32-0.64),  three  or  four  times  a  day;  or 
subgallate  of  bismuth,  the  same  dose;  or  subcarbonate  bismuth,  i.o 
(15  grains),  three  or  four  times  a  day,  are  of  value.  Chalk  mixture 
or  compotmd  tincture  catechu  or  kino,  in  ^-dram  (2.0)  doses,  may  be 
xx)mbined;  or  at  times  tincture  opii,  10  minims  (0.892),  or  tincture 
opii  camphorata,  15  to  30  minims  (0.888-1.7776  c.c),  may  be  re- 
quired in  addition. 
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Stenosis  of  the  Cardia. — ^^This  may  require  cautious  dilatation, 
preferably  with  soft  tubes,  if  possible.  Palliative  gastrostomy  is 
usually  required. 

In  conclusion,  I  desire  to  refer  to  an  interesting  communication 
by  Carl  Beck."  In  several  cases  of  intra-abdominal  cancer,  one, 
notably  of  the  pylorus,  incision  was  made  over  tlie  growth,  and  the 
latter  stitched  to  the  skin,  making  it  practically  cutaneous.  The  x-rays 
were  then  applied,  with  the  apparent  disappearance  of  the  growth 
in  several  cases.  In  some,  the  wounds  were  allowed  to  granulate, 
and  in  others  the  stomach  was  reduced  after  separation  of  adhesions. 
In  some  of  the  cases  the  report  was  certainly  favorable.  It  would 
seem  that  in  cases  of  cancer  of  the  stomach  in  which  extirpation  is 
impossible,  gastro-enterostomy  combined  with  Beckys  treatment, 
just  described,  and  forced  feeding  to  improve  the  resisting  power  of 
the  patient,  might  give  the  best  results. 


OTHER  TUMORS  OF  THE   STOMACH 

Multiple  Polypi  of  the  Stamach  Undergoing  Malignant  Changes, — 
An  interesting  case  *  of  this  type  has  been  reported  associated  with 
multiple  sutbcutaneons  hemangio-endothelioma,  multiple  lymphangio- 
endothelioma of  the  intestines,  general  vascular  sclerosis,  and  cirrho- 
sis of  the  liver.  Vomiting,  dropsy,  and  ascites  were  prominent 
symptoms. 

Other  tumors  of  the  stomach  (excepting  carcinoma)  are  com- 
paratively rare.      Sarcomata,  lipomatoma,  fibromata,  and  myomata  | 
have  been  found,  and  also  polypoid  excrescences  due  to  proliferation 
of  the  glands. 

Sarcoma  is  the  most  common  of  these  varieties,  and  may  be 
primary  or  secondary. 

Primanr^  myosarcoma  and  fibrosarcoma  are  generally  in  the  farmi 
of  circumscribed  nodules  in  the  stomach  wall,  while  lymphosarcoma  is  ^ 
flatter  and  infiltrates. 

The  tumors  vary  in  size  and  fonu,  and  are  situated  generally  on 
the  greater  cin'vature.     Metastases  are  frequent. 

Primary  lymphosarcoma  appears  most  frequently  l>etween  twenty 
and  thirty-five  years  of  age,  while  the  other  types  occur  more  fre- 
quently  in  older  subjects.     It  has  occurred  at  the  age  of  three  and  a| 
half  years.     The  cases  are  about  equally  divided  as  to  sex.     Comer* 
and  Fairbank  report  58  cases. 

Syfnptoms  of  Sarcofnu  of  the  Stomach. — These  appear  somewhat 
insidiously,  in  some  cases  gradual  emaciation  being  first  noted;  the 
stomach  s\Tiiptoms  are  practically  the  same  as  in  carcinoma:  loss  of 
appetite,  sour  l:>elching,  a  feeling  of  pressure  and  fulness,  disagreeable 


^  On    External    Hontgen    Treatment    of    Internal    Structures 
Treatment,  New  York  Med.  Jour,  March  27.   1909.) 
^BuU.  of  Johns  Hopkins  Hospital,  July,  1910* 
^Practitioner,  1904,  Ixxii,  810. 
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taste,  pain,  vomiting,  and,  finally,  coffee-grounds  in  the  vomitus. 
Dilatation  of  the  stomach,  if  pyloric  involvement  and  tetany  have 
been  observed  in  this  type  of  case.  Some  of  the  cases  nm  a  rapid 
course,  with  marked  anemia,  with  an  absence  of  hematemesis  and  no 
gastric  dilatation,  though  the  tumor  grows  rapidly  in  size. 

Gastric  Analysis. — ^Absence  of  free  hydrochloric  acid;  presence  of 
lactic  add;  Boas-Oppler  bacilli  are  frequently  present. 

In  effect,  we  may  say  the  gastric  findings  and  symptoms  are 
similar  to  carcinoma. 

The  methods  of  physical  examination  are  the  same  as  in  carcinoma 
of  the  stomach. 

Average  duration  is  from  one  to  one  and  a  half  years.  Schle- 
singer  and  Kundrat  have  shown  that  certain  factors  may  be  utilized 
for  the  purpose  of  differential  diagnosis. 

Metastases  of  the  skin  are  more  frequent  with  sarcoma,  and 
excision,  with  examination  of  a  cutaneous  nodule,  when  such  is 
present,  will  afford  positive  information.  Metastases  in  the  intestines 
occur  more  frequently  with  lymphosarcoma,  and  these  do  not  pro- 
duce stricture,  but  dilatation;  while  carcinoma  causes  stenosis  of 
the  gut. 

The  lymph-glands  are  more  swollen  in  sarcoma. 

The  spleen  is  also  swollen  in  sarcoma,  not  so  in  carcinoma. 

The  tongue  follicles  are  at  times  swollen  and  tumefied  and  infil- 
tration of  the  tongue  may  occur;  there  is  a  symmetric  arrangement 
of  the  ridges,  nodules,  and  papillse. 

Harlow  Brooks  believes  the  growth  usually  appears  at  the  lesser 
curvature  of  the  stomach,  though  it  may  occur  in  other  regions. 
It  may  be  multiple. 

Treatment. — Early  surgical  operation,  if  possible,  the  indication 
being  the  same  as  in  carcinoma. 

Lavage  is  indicated  if  dilatation  be  present.  Coley's  fluid  (ery- 
sipelas toxin)  has  proved  of  value,  especially  in  some  cases  of  sarcoma, 
and  should  be  tried  in  inoperable  cases.  Severe  reaction  and  renal 
disturbance  may  follow  its  use,  so  it  should  be  employed  with  caution. 

The  diet  should  be  the  same  as  in  carcinoma,  and  the  use  of 
stomachics. 

Arsenic  (Fowler's  solution),  beginning  at  5  minims  (0.296)  and 
gradually  increasing  to  15  minims  (0.888),  t.  i.  d.,  can  be  tried  in 
lymphosarcoma. 

Benign  Tumors. — Benign  tumors  of  the  stomach  are  a  rarity  and 
practically  impossible  to  differentiate  in  many  cases.  Pol)T>i  are  the 
most  common,  though  fibroma,  lipoma,  and  myoma  have  occurred. 
The  cachexia  and  gastric  findings  of  malignancy  would  be  absent. 

With  benign  pyloric  stenosis,  a  tumor  (thickening)  is  palpable 
in  some  cases,  but  the  symptoms  would  be  of  benign  stenosis,  with  dila- 
tation of  the  stomach,  cachexia  absent,  and  usually  hyperacid  gastric 
contents. 
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Occasionally  a  small  tumor  has  been  noted  l\Tiig  on  tlie  greater 
curvature,  due  to  enlargement  of  a  lymph-gland  secondary  to  an 
inflamed  ulcer. 

APPARENT  TUMORS  OF  THE  STOMACH 

Einliorn'  has  described  cases  of  apparent  tumors  of  the  abdomen 
which  have  be€*n  mistaken  for  tumors  of  the  stomach,  notably, 
prolapsi'  of  the  left  lobe  of  the  liver,  exposure  of  the  aorta  (abdominiil),| 
thickening  of  the  abdominal  muscles  (recti),  and  adhesions  of  \l 
lesser  curvature.  Enteroptosis  of  a  considerable  degree  is  usuallj 
associated  with  the  lirst  two  conditions  and  the  history  is  a  long  one.'' 
Pulsation  of  the  aorta  may  be  mistaken  for  aneurysm.  Cirrhosis  of 
left  lolx*  of  liver  may  simulate  cancer  of  the  stomach  on  palpation. 
The  gastric  analysis  and  other  symptoms  will  differentiate  these 
conditions.  With  gastroptosis  the  pancreas  has  been  palpated  and 
mistaken  for  gastric  tumor.  In  some  cases  a  transient  tumor  in 
die  region  of  the  stomach,  dependent  evidently  on  spasm,  as  from 
ulcer,  has  been  nt>ted.     Schnitzler"  observed  such  a  case. 

Thickening  of  the  recti  is  diagnosed  as  follows:  The  thighs  and 
knees  are  well  flexed,  and  the  head  and  shoulders  elevated,  so  as  to 
produce  marked  relaxation  of  the  abdominal  muscles.  It  will  then 
be  possible  to  slip  the  finger*tips  beneath  the  edges  of  the  relaxed 
and  thickened  rectus  muscle.  With  adhesion,  pain  on  distention  of 
the  stomach,  motor  disturbances,  etc.^  are  present.    (See  Perigastritis.) 

FOREIGN  BODIES   IN  THE  STOMACH 

These  may  be  swahowed  accidentally  or  purposely,  or  may  be 
gradually  deposited  in  the  stomach. 

Among  such  articles  are  pins,  needles,  scarf-pins,  knives,  spoons, 
forks,  artificial  teeth »  glass,  hooks,  pens,  buttons,  balls  of  hair,  bits 
of  iron,  nails,  lead,  wood,  and  even  the  stomach -tube.  Lunatics, 
idiots,  and  young  children  frequently  swallow  foreign  bodies,  as  do 
trick  knife-swallowers.  Cases  have  been  reported  of  patients  who 
liave  worked  with  an  alcoholic  solution  of  shellac,  and  who  had 
swallowed  small  quantities  daily,  vvith  the  ultimate  formation  of 
stones  in  the  stomach.  Sarcina^  ventriculi  have  also  accumulated 
in  large  numbers  and  formed  a  tumor. 

An  interesting  case  of  the  ingestion  of  foreign  bodies  by  a  lunaiic 
is  reported  by  Vandivert  and  Mills^  from  State  Hospital  No.  2,  St. 
Joseph,  Missouri.  This  patient  died  apparently  of  nephritis  and  tliere 
was  no  suspicion  oj  gastric  trouble  until  autopsy.  The  mass  of  foreign 
material  lay  on  the  sacculated  portion,  leaving  a  narrow^  channel 
along  the  lesser  curvature  for  the  passage  of  food.  There  was  an 
atrophy  of  the  mucous  membrane,  much  formation  of  connective  tis- 

^  Med.  Rec.  Nov.  34,  1900. 

-  Centralb.  f.  Chir.,  Sept.  3,  1898, 

'Jour.  Amcr.  Med.  Assoc.,  Jan.  31,  1911. 
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Screws 

2\  inches 4 

I  i  inches 11 

ij  inches 5 

I    inch 9 

i  inch 6 

i  inch 7 

Total 42        42 

Bolts 

I  X  I    inch 3 

I  X  I }  inches i 

A  X  2}  inches i 

i  X  2    inches i 

^  X  I    inch 3 

Total .'  9  9 

MisceUaneous 

Teaspoon  handles 5 

Nail-file,  3J  inches i 

Pieces  of  steel,  2  J  inches 3 

Thunbles 5 

Salt-shaker  tops 3 

Taps  for  j-inch  bolts 10 

Buttons 63 

Safety-pins 105 

Hairpins 115 

Carpet-tacks 52 

Common  pins 136 

Large  white-headed  pins,  2  J  X  1  inches 16 

Needles 37 

Broken  coat-rack  hooks,  2  x  J  inch 7 

String  beads,  small,  4  feet  long i 

Larger  beads,  loose 70 

Small  stones  and  pieces  of  glass 85 

Pnme  seeds 7 

Pieces  of  metal,  combined  weight  3  ounces 54 

Hooks  and  eyes 19 

Grape,  and  other  small  seeds 148 

Total 942       942 

Making  a  combined  total  of 1446 

Weight 21,268  gm. 

There  may  be  local  disturbances  of  severe  type  and  vomiting,  or 
if  damage  be  done  to  the  mucous  membrane,  then  hemorrhage. 
On  the  other  hand,  there  may  be  no  disturbances  at  all,  and  Uie 
foreign  body,  especially  if  of  small  size  and  smooth,  may  be  evacuated 
from  the  bowels.  The  history  of  the  case  will  generally  give  us 
information.  If  the  tumor  be  of  sufficient  size  and  very  movable, 
it  can  be  at  times  appreciated  by  palpation. 

The  %-rays  will  give  information  as  to  its  presence. 

Treatment. — ^The  use  of  an  emetic  is  objectionable,  as  a  rule, 
unless  the  foregin  body  is  extremely  small  and  smooth.  Personally, 
I  never  employ  it.  Mayou  has  recommended  the  use  of  an  electro- 
magnet inserted  in  a  stomach-tube,  there  bemg  sufficient  space  at 
the  end  of  the  tube  to  draw  in  a  small  metallic  object  which  can  be 
located  by  the  x-rays. 
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Under  usual  conditions,  the  administration  of  constipating  food, 
potatoes,  rice,  and  the  soft  part  of  bread,  and  keeping  the  bowels 
costive  for  several  days,  so  as  to  form  a  protective  mass  about  the 
foreign  body,  is  the  best  method  of  treatment.  It  is  an  error  to 
immediately  administer  a  cathartic,  as  damage  is  done  to  the  intestinal 
canal  if  there  be  any  sharp  edges  to  the  object.  Complications,  such 
as  perforation  or  inflammatory  adhesions,  are  liable  to  occur  if  it 
be  of  any  size.  Intestinal  obstruction  may  even  result.  If  the 
body  is  of  large  size  or  serious  symptoms  ensue,  early  gastrotomy 
is  indicated.  Occasionally  a  small  foreign  body  may  be  located  by 
the  gastroscope  and  removed  through  it  by  long  forceps. 
22 


CHAPTER  XIV 
FUNCTIONAL  DISEASES  OF  THE  STOMACH 

Under  functional  diseases  of  the  stomach  we  may  classify  those 
afTections  in  which  either  the  secretory  or  motor  functions  of  the 
stomach  are  at  fault.  Anatomic  lesions  are  present  in  some  cases 
and  are  absent  in  others. 

The  principal  symptoms  are  due  to  the  disorders  of  secretion 
or  motiht}^  Among  these  we  classify  hyperacidity  (hyperdilor' 
hydria),  hypersecretion  (gastrosuccorrhea),  atony  of  the  stomach, 
dilatation  of  the  stomach,  and  achylia  gastrica. 

Many  cases  of  hyperacidity  and  of  hypersecretion  are  pure 
secretory  neuroses;  atony  may  also  result  from  nervous  disorders, 
but  there  are  other  causes  for  these  conditions. 

When  there  is  dilatation  due  to  stenosis  of  the  pylorus,  as  from 
malignant  tumor,  the  symptoms  are  doe  to  the  cancer  and  also  to 
the  relative  motor  insufficiency.  It  is  difficult,  therefore,  to  place 
any  special  disease  of  the  stomach  under  a  pore  classification,  owing 
to  the  diverse  etiology.  With  achylia  gastrica  we  have  the  loss  of 
secretory  functions  of  the  stomach,  and  it  may  be  classified  under 
functional  diseases.  It  is  produced  either  by  nervous  influences  or 
by  anatomic  changes  in  the  gastric  mucous  membrane.  As  in  many 
cases  organic  changes  are  present,  1  judged  it  advisable  to  devote  to 
it  a  separate  chapter. 


HYPERACmiTY   (HYPERCHLORHYDRIA) 

(Synonyms. — Hyperacidita^  Hydrodiltirica;  Superacidit3%) 

The  term  '*  hv^rchl  or  hydria  "  should  be  used  to  designate  an 
increased  secretion  of  gastric  juice  or,  more  correctly,  of  hydrochloric 
acid,  during  the  period  of  digestion;  that  is,  an  overproduction  of 
this  acid.  Under  normal  conditions  the  free  hydrochloric  acid 
fluctuates  in  the  stomach  within  certain  limits,  thus: 

Free  HCl  averages  between  25  +  and  50  -i  ,  or  about  o.i  to  0.2  per 
cent,,  and  the  total  acidity  is  from  40+  to  65 -h,  or  0.146  to  0*237 
per  cent. 

We  speak  of  hyperchlorhydria  when  not  onh^  the  total  acidity  is 
higher  than  normal,  but  when  the  excess  of  free  HCl  is  above  normal. 
It  is  not  sufficient  to  merely  test  for  the  total  acidity,  as  it  may  be 
increased  by  organic  acids.  The  free  HCl  should  be  determined 
quantitatively. 

3^8 
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We  might  place  a  total  acidity  of  70+ ,  of  which  the  greater  part 
consists  of  free  hydrochloric  add,  on  the  dividing  line.  A  patient 
with  such  a  degree  of  acidity  and  complaining  of  clinical  symptoms 
may  be  considered  a  case  of  hyperchlorhydria. 

A  total  acidity  of  100  to  120,  with  free  HCl,  80+  to  90+,  is  quite 
common,  and  much  greater  degrees  of  hyperchlorhydria  have  been 
observed. 

We  must  remember  that  individual  idiosyncrasies  exist  as  to 
the  susceptibility  to  free  HCl.  We  occasionally  find  patients  with 
a  total  acidity  of  100+,  the  greater  part  of  which  is  free  HCl,  who 
have  no  subjective  disturbances  whatever  and  never  suffer  any  dis- 
comfort. In  this  regard  an  unsuual  case  is  reported  by  Verbrycke,^ 
a  patient  of  Morgan,  with  free  hydrochloric  acid  154  +  ,  or  0.56  per 
cent.,  and  a  total  acidity  of  204  4- ,  or  0.74  per  cent.,  with  only  slight 
pains  after  meals.  One  must  also  remember  that  there  may  be  a 
small  amount  of  gastric  juice  with  high  acidity,  or  a  larger  amount 
with  lower  percentage,  but  high  total  content  of  hydrochloric  acid. 
Moreover,  bacteria  may  be  present  when  there  is  considerable  hy- 
drochloric acid,  their  presence  then  indicating  diminished  motility. 

On  the  other  hand,  I  have  at  present  a  patient  under  treatment 
with  a  total  acidity  of  60+  and  free  HCl  40+ ,  who  has  all  the  symp- 
toms of  hyperchlorhydria. 

Frequency. — It  was  formerly  thought  that  in  most  diseases  of 
the  stomach  the  gastric  secretion  was  deficient,  but  it  has  been 
demonstrated  that  the  gastric  juice  is  increased  in  about  one-half 
the  cases. 

One  does  not  see  so  many  cases  of  hyperchlorhydria  in  hospital 
practice,  except  in  connection  with  gastric  ulcer,  since  the  symptoms 
rarely  become  so  severe  as  to  require  hospital  treatment.  As  a 
concomitant  of  chlorosis  it  is  frequently  found.  The  gastric  analysis 
in  these  cases  is  often  neglected.  Moreover,  the  general  practitioner 
rarely  examines  the  gastric  contents  in  cases  which  present  the 
symptoms  of  hyperacidity.  It  is,  therefore,  difficult  to  secure 
statistics  as  to  its  frequency. 

Einhorn  reports  a  trifle  more  than  one-half  his  patients  to  be 
sufferers  from  hyperchlorhydria.  Records  of  my  private  patients 
show  that  about  50  per  cent,  come  to  me  for  treatment  for  this 
condition. 

Etiology. — No  age  is  exempt.  It  is  met  with  in  adults  and 
quite  frequently  in  young  people.  In  some  cases  it  is  a  ^leurosts. 
Nervous  excitement,  violent  emotions,  sorrow,  worry,  and  severe 
mental  labor  may  be  direct  causes. 

Neurasthenics  and  melancholies  often  suffer  from  it.  It  is  a 
frequent  concomitant  of  gastroptosis.  In  this  condition  the  hyper- 
chlorhydria is  not  the  result  of  the  nervous  condition  alone,  but  in 
part  due  to  the  ptosis,  with  resulting  circulatory  changes.  Its 
*  N.  Y.  Med.  Jour.,  July  16,  1910. 
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relief  by  Rose's  belt  is  the  pniof,  as  reported  in  a  series  of  cases  at 
the  Manhattan  State  HospitaL*  It  occurs  with  mucous  colic,  in 
which  case  I  believe  gastroptosis  is  a  factor. 

Chlorosis  is  a  frequent  cause.     Irritation  of  the  mucous  membrane 
of  the  stomach  may  be  a  direct  factor,  as  from  bolting  the  food,* 
large  quantities  of  cold  or  hot  drinks,  alcoholic  excess,  pickles,  rich 
condiments,  and  insufficient  mastication. 

Special  articles  of  food  or  tirink  are  often  productive  of  it,  such 
as  very  strong  coffee.  Excessive  smoking  and  chewing  of  tobacco 
are  also  factors. 

Cholelithiasis  and  nephrolithiasis  are  said  to  be  causes. 

Hyperchlorhydria  is  a  frequent  accompaniment  of  gastric  ulcer. 
This  is  particularly  true  of  the  acute  ulcer.  It  may  accompany 
duodenal  ulcer,  and  is  found  with  Ix^nign  stenosis  and  dilatation  of 
the  stomach,  and  witli  gastrosuccorrhea.  It  is  more  frequent  among 
the  wealthy  class,  such  as  bankers,  brokers ,  and  professional  men^ 
though  it  occurs  among  the  poor.  There  seems  to  be  no  special 
predilection  for  either  sex. 

Hyperchlorhydria  may  also  occur  as  a  reflex  from  appendicitis 
or  gall-bladder  disease.  Spasm  of  the  pylorus  may  accompany  these 
conditions, 

S3ruiptoms. — They  rarely  appear  suddenly,  but  usually  develop 
gradually.  They  always  come  on  after  eating  and  never  on  an 
empty  stomach,  after  the  time  for  digestion  has  elapsed.  At  first 
the  patient  complains  of  a  disagreeable  sensation  or  an  uneasy 
feeling  about  one  to  tlu^ee  hours  after  a  meal.  It  may  be  a  feeling 
of  pressure  or  fulness,  or  of  heat,  or  of  tingling.  This  increases  into 
a  feeling  of  distress  in  the  epigastric  region,  or  a  burning  sensation 
after  each  meal.     In  the  mild  cases  there  is  no  actual  pain. 

In  severe  cases  pain  may  Ije  marked,  with  acid  belching  and 
heart-burn,  and  the  patients  suffer  severely  and  in  some  cases  appear 
almost  in  a  state  of  collapse.  The  burning  may  be  felt  in  the  esopli- 
gus  or  along  the  back  and  is  due  to  the  eructation  of  the  acid  contents. 
Violent  headache  often  accompanies  it.  Some  claim  they  can  feel 
spasmodic  movements  in  the  stomach.  This  is  due  to  contraction 
(spasm)  of  the  pylorus  and  an  increased  peristaltic  action  of  the  organ 
endeavoring  to  overcome  the  obstacle.  Mild  attacks  of  pain  last  for 
a  brief  period  of  time,  while  the  more  severe  attacks  persist  for  several 
hours. 

V^omiting  occurs  occasionally  during  the  height  of  the  cardial.t^c 
attacks.  The  vomitus  is  very  acid  and  burnings  and  after  its  occur- 
rence relief,  as  a  rule,  results. 

In  some  cases  the  pain  appears  after  eating  certain  articles  of 

food,  and  patients  seem  to  have  idios>'Ticrasies,  such  as  to  coffee,  etc. 

The  attacks  are  not  always  directly  dependent  on  the  degree  of  the 

digestibility  of   the  food,   and   at   times  they  can  eat   indigestible 

^  Rose  and  K^np,  Atonia  Gastnca. 
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material  without  discomfort;  whereas  at  other  times  digestible 
artides  of  diet  will  cause  pain.  Probably  the  nervous  element  plays 
a  part  in  these  cases,  causing  undue  irritation  of  the  nerves  of  secre- 
tion. 

Some  suffer  more  disttu-bance  after  a  small  meal,  while  after  a 
large  meal  they  have  no  distress.  This  is  readily  explained  by  the 
fact  that  the  larger  amount  of  food  combines  with  a  greater  portion 
of  the  free  HCl  secreted. 

Patients  when  the  symptoms  first  appear  can  ease  their  pain  by 
taking  nourishment,  especially  if  rich  in  albumin,  as  the  whites  of 
eggs  and  milk  or  meat.  It  also  disappears  after  the  administration 
of  an  alkali,  such  as  milk  of  magnesia  (Phillips),  Vichy,  or  soda 
bicarbonate.  Persons. living  chiefly  on  a  starch  diet  suffer  more 
intense  pain  than  those  who  live  largely  on  meat  and  eggs;  hence^ 
the  character  of  the  food  has  frequently  a  relation  to  the  pain. 

Appetite, — In  most  cases  the  appetite  is  very  good,  and  in  some 
is  greatly  increased.  Others  are  readily  satiated,  but  the  desire  for 
food  soon  comes  on  again. 

Thirst  is  at  times  increased  during  the  active  attack,  but  in 
many  cases  is  normal.  If  hyperchlorhydria  is  complicated  by  dila- 
tation of  the  stomach,  thirst  is  present. 

Bowels. — Constipation  is,  as  a  rule,  present,  though  constipation 
and  diarrhea  may  alternate. 

Headache. — ^Severe  headache  often  occurs,  or  even  attacks  of 
dizziness,  generally  during  the  occurrence  of  gastric  pain. 

Nutrition. — ^These  patients  generally  do  not  lose  in  weight  nor 
present  the  aspect  of  being  very  sick.  They  are  rarely  particularly 
well  nourished  and  are  often  of  nervous  temperament  or  anemic. 
This  is  not  invariable,  as  one  has  at  times  to  treat  stout,  well-nour- 
ished men,  high  livers,  and  inveterate  smokers  and  drinkers,  who 
suffer  from  this  complaint.  Rarely,  under  improper  diet,  loss  of 
weight  may  occur. 

Nervous  Symptoms. — Some  patients  are  depressed,  nervous, 
suffer  from  insomnia,  and  are  neurasthenic.  Migraine  occurs  in 
others. 

Urine. — Acidity  of  the  urine  may  be  reduced  during  the  course 
of  digestion.     There  are  no  characteristic  features. 

Physical  Examination  of  the  Stomach. — During  intervals  between 
attacks  there  may  be  nothing  in  evidence. 

Percussion. — At  the  time  of  the  attack  the  stomach  may  be 
distended. 

Palpation. — ^The  greater  part  of  the  gastric  region  will  be  found 
to  be  tender  on  pressure  or  even  painful  in  some  cases.  The  tender- 
ness covers  a  large  area,  generally  over  the  greater  part  of  the  stomach ; 
often  in  the  region  of  the  pylorus  this  tenderness  is  accentuated. 

Splashing  Sound. — This  can  be  produced  after  meals  or  after  the 
ingestion  of  water,  but  is  not  present  in  the  fasting  condition. 
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Examination  of  the  Stomach-contents, — This  is  the  decisive  test. 
If  the  stomach  h  aspirated  in  the  fasting  condition,  it  is  found  to 
be  empty,  or  only  a  few  cubic  centimeters  of  juice  can  be  secured. 

One  hour  after  Ewald's  test-l>reakfast  or  Lliree  to  four  hours  after 
the  I^ube-Riegel  test-dinner  the  stomach -contents  show  an  ex- 
tremely acid  reaction,  often  two  to  three  times  higher  than  normal 
(from  IOO+  to  150  +  ). 

It  is  not  sufficient  to  determine  the  total  acidity,  but  the  value 
of  the  free  hydrochloric  acid  is  the  important  feature.  Onlv  in 
hyperchlorhydria  is  it  increased,  and  in  this  condition  the  free  HCI 
causes  the  high  degree  of  acidity;  and  Topfer's  test  (diraethyl-amido- 
azol>enzol)  shows  that  the  free  hydrochloric  acid  constitutes  the 
chief  content,  and  is  often  within  10+  to  15+  of  the  total  acidity. 
Mintz's  method  is  also  excellent. 

The  digestive  power  is  very  good;  a  small  disk  of  egg-albumen 
will  be  digested  in  a  short  time,  sometimes  within  one-half  to  one 
hour.  Three  to  four  hours  after  the  test -dinner  meat  will  l>e  found 
to  be  perfectly  digestetl,  while  starchy  substances  will  be  at  times 
unchanged  or  little  altered. 

vStarch  or  erythrcdextrin  will  be  found,  Lugol's  solution  giving 
a  blue  or  dark  red  reaction.  If,  however,  a  small  amount  of  starchy 
food  be  given  with  a  large  amount  of  albuminous  material,  while 
the  HCI  is  entering  into  combination  and  l^efore  free  hydrochloric 
acid  appears,  the  normal  reduction  changes  in  the  starch  may  occur. 
With  large  quantities  of  amylaceous  material  the  brief  period  before 
the  appearance  of  hyperchlorhydria  will  not  allow  a  complete  con- 
version of  all  the  starch p  and  this  tends  to  remain  in  the  stomach  an 
abnormally  long  time  and  to  produce  fermentation. 

A.  L.  Benedict^  describes  an  effervescent  test  for  gastric  acidity. 
He  administers  30  to  50  c.c.  of  a  strongly  saturated  solution  of  sodium 
bicarbonate,  to  be  taken  at  a  single  gulp*  and»  preferably,  by  means  of 
a  stethoscope,  determines,  by  the  degree  of  efTerv^escence,  tlie  degree 
of  acidity.  This  method  is  only  relative.  Boardman  Reed  has  ex- 
perimented with  the  method.  The  writer  does  not.  however,  recom- 
mend it. 

Ahsorpttmt  from  the  stomach  is  not  disturbed:  potassium  iodid 
appears,  if  anything,  more  rapidly  in  the  saliva. 

Motor  Functimt. — This  is  not  impaired,  but  is  often  ratlier  in- 
creased. Two  hours  after  the  test -breakfast  or  six  to  seven  hours 
after  the  test-dinner  the  organ  is  foimd  to  Ik*  empty  or  nearly  so. 
Salol  appears  as  salicyluric  acid  in  the  urine  an  hour  after  its  ingestion 
when  tested  for  with  ferric  chlorid  solution.  We  must  remember  that 
hyperchlorhydria  untreated,  with  fermentation  resulting  from  im- 
proper diet  (excessive  starch),  may  in  some  cases  produce  atony  and 
resulting  insufficiency.  Hypersecretion,  w^hich  may  accompany  hy- 
perchlorhydria, is  another  factor. 

^  N.  Y.  Med,  Jour,,  May  11,  191 1. 
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Course. — It  may  be  rapid,  coming  on  suddenly  and  lasting  a 
short  time,  or  chronic,  for  months  to  years.  It  often  varies  in  the 
early  stages  and  may  be  intermittent  in  its  character.  The  attack 
may  last  for  days,  weeks,  or  even  months,  and  then  there  be  a 
free  interval  for  a  considerable  period  of  time.  It  can  recm*  with- 
out any  apparent  cause,  or  result  from  some  mental  shock  or 
worry,  or  from  some  dietary  indiscretion.  Gradually  the  hyper- 
chlorhydria  becomes  more  frequent  and  at  last  the  condition  be- 
comes permanent. 

In  rare  cases  the  attacks  appear  to  come  on  later  than  usual,  and 
vomiting  of  an  acid  mass  of  undigested  food  may  occur,  showing 
the  contents  were  retained  an  abnormally  long  time.  This  is  un- 
doubtedly due  to  spasmodic  closure  of  the  pylorus  from  irritation  by 
the  acid  contents. 

Atony  and  even  atonic  dilatation  may  develop  from  this  type, 
and  hjrpersecretion  (gastrosuccorrhea)  may  result  in  some  cases. 

Pn^nosis. — The  prognosis  is,  as  a  rule,  good.  Many  patients 
can  be  completely  cured.  In  some  very  old  or  severe  cases  there 
is  a  tendency  to  relapses.     The  disease  is  not  dangerous  to  Ufe. 

Those  in  whom  the  nervous  element  plays  a  part  often  do  not 
readily  respond  to  treatment  and  are  a  source  of  discouragement  to 
the  physician.  Relapses,  in  spite  of  the  greatest  care  and  for  no 
apparent  reason,  are  not  infrequent. 

If  atony  or  dilatation  of  the  stomach  complicate  the  hyperchlor- 
hydria,  the  prognosis  as  to  cure  is  not  as  favorable. 

Psathology. — As  the  cases  are  not  fatal,  it  is  hence  unknown. 
In  one  case,  dying  of  intercurrent  disease,  a  few  erosions  were  found. 
It  is  evidently  a  disorder  of  the  secretory  function. 

Diagnosis. — The  diagnosis  of  hyperchlorhydria  can  be  made 
from  the  examination  of  the  gastric  contents: 

1.  An  hour  after  Ewald's  test-breakfast  the  acidity  is  found 
increased,  due  to  the  increased  quantity  of  free  hydrochloric  acid. 

2.  In  the  fasting  condition  the  stomach  is  found  empty  or  nearly 
so.     (This  excludes  gastrosuccorrhea.) 

Furthermore,  the  patient  suffers  from  certain  subjective  sympn 
toms: 

I.  Discomfort  or,  fnore  generally,  a  pain  which  comes  on  from 
one  to  three  hours  after  a  meal.  This  is  directly  dependent  upon 
the  ingestion  of  food.  It  is  not  a  continuous  pain  and  there  are 
intervals  of  relief.  The  character  of  the  food  and  the  quantity  usually 
have  a  bearing.  Starchy  food  readily  produces  it,  and  a  light  meal 
more  than  a  full  meal.  The  latter,  when  rich  in  albumin,  often  causes 
no  disturbance.  The  pain  may  be  '*  a  dead,  dull  pain,  with  a  gnawing 
sensation,"  or  may  be  of  a  burning  character.  The  administration 
of  an  alkali,  such  as  Vichy  or  sodium  bicarbonate,  relieves  the  pain 
by  neutralizing  the  acid;  or  milk,  raw  eggs,  or  a  meat  sandwich,  by 
binding  the  free  acid,  produces  the  same  result. 
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2.  In  others  there  is  more  the  feeling  of  a  heat  or  burning  in  the 
stomach  or  the  feeUng  of  a  sour  stomach. 

3.  Appetite  and  thirst  are  generally  normal. 

4.  No  cachexia. 

5.  Marked  constipation  is  the  rule. 

6.  Some  cases  are  quite  nervous  or  even  neurasthenic. 
Complications. —  It    is    often    necessar\^    to    determine    whether 

atony,  dilatation  of  tlie  stomach,  or  gastroptosis  are  associated  with 
the  hyperchlorhydria. 

Simple  Atony. — Presence  of  the  splashing  sound  and  100  c.c.  or 
more  of  gastric  contents  aspirated  one  hour  or  more  after  Ewald's 
test-breakfast ;  or  the  splash  with  the  presence  of  Uxtd  in  the  stomach 
six  or  seven  hours  after  the  test -meal;  the  lower  border  is  in  normal 
position  as  determined  by  the  splasli  and  l>y  percussion. 

Dilatation, — Splash  at  the  umbilicus  or  below  shows  descent  of 
lower  border.  Percussion  alone  or  with  inflation,  or  gastrodiaphany 
substantiate  this  finding;  there  is  no  descent  of  the  upper  border. 
Kidneys  are  normal  in  position. 

Gastroptosis. —Splash  at  the  umbilicus  or  below  it  sho%vs  descent  I 
of  lower  border. 

Movable  kidney  is  diagnostic  if  found  in  addition.  There  is 
diastasis  of  the  recti  muscles;  inflation  or  gastrodiaphany  shows 
descent  of  tlie  upper  border  of  the  stomach,  but  are  scarcely  neces- 
sar^^     The  x-rays  are  unnecessary  for  diagnosis. 

Differential  Diagnosis. — Acid  Gasiritis. — Hyperacidity  is  present 
plus  abundant  stomach  mucus. 

Hypersecretion  (Gastrosuccofrhea), — The  stomach  in  the  fasting 
condition  contains  75  to  100  c.c.  or  more  of  very  add  gastric  juice. 
The  persistent  appearance  of  20  ex.  of  gastric  juice  in  the  fasting 
stomach  is  considered  pathognomonic  by  many.  Se\Tre  attacks 
of  pain  and  vomiting  generally  occur  during  the  night  or  early 
morning. 

Biliary  Colic. — Pains  are  later  (four  to  five  hours  after  meals)  or 
independent  of  meals.  The  pains  of  h\TX^rch1orhydria  are  dependent 
on  the  meals.  Pains  of  biliary  colic  are  not  relieved  by  alkalis,  and 
they  extend  over  the  right  epigastrium  and  hypochondrium,  and 
frequently  to  the  right  slioulder  or  right  axillar^^  region.  A  patient 
with  biliary  colic  or  even  after  the  attack  has  no  appetite  and  cannot 
eat. 

The  appetite  is  good  in  hyperchlorhydria. 

The  gall-bladder  is  painful  on  pressure  and  at  times  swollen. 
Icterus  may  be  present.  Gall-stones  at  times  are  found  in  the  stool. 
Leukocytosis  is  present  in  biliary  colic  if  inflammation  is  associated. 
Sometimes  the  differential  diagnosis  is  difficult.  Gastric  analysis  may 
be  necessary  to  determine  it,  though  occasionally  both  conditions 
occur  together.  The  presence  of  Head's  gall-bladder  zone  may  aid 
diagnosis. 
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Ulcer  of  the  Stomach, — Epigastric  pain  is  intense,  appears  shortly 
after  the  ingestion  of  food;  local  tenderness  on  pressure  and  pain 
increased  thereby.  Pain  disappears  at  the  end  of  digestion.  There 
are  the  dorsal  pain  and  vomiting  in  many  cases  soon  after  meals. 

Hematemesis  occurs  or  occult  blood  is  found  in  the  gastric  con- 
tents or  stool.  Occult  blood  may  occur  with  gall-bladder  disease  in 
the  gastric  contents  of  achlorhydria  haemorrhagica  gastrica,  a  disease 
of  peculiar  characteristics  already  described,  and  not  particularly 
difficult  of  diagnosis.  Ulcer  is  more  frequent  in  women.  The  dis- 
covery of  occult  blood  is  often  the  determining  factor  in  our  diagnosis.^ 

Nervous  Gastralgia, — More  frequent  in  women  from  eighteen  to 
thirty  years.  Pain  appears  without  regularity,  and  is  in  no  way 
dependent  upon  the  meals  or  character  of  food.  Is  relieved  by 
pressure.  Intervals  of  perfect  health;  nervous  temperament  always 
present.     Gastric  analyses  often  vary  in  the  same  case. 

Treatment. — The  treatment  comprises,  first,  the  removal  of  the 
causes  of  hyperchlorhydria ;  and  second,  the  cure  of  the  condition  itself. 

Removal  of  the  Causes. — Interdict  tobacco  smoking  and  chewing. 
If  a  dgar  or  cigarette  holder  is  employed,  smoking  once  or  twice  a 
day  I  believe  may  be  harmless,  as  it  prevents  swallowing  saliva 
impregnated  with  tobacco  juice,  the  chief  source  of  irritation  in  my 
opinion.  Alcohol  in  every  form,  including  wines  and  beers,  should 
be  prohibited.  All  kinds  of  acids,  such  as  acetic,  tartaric,  or  citric, 
should  be  forbidden;  and  all  foods  prepared  with  them,  such  as  with 
vinegar  or  lemon-juice;  and  all  acid  or  acidulated  drinks. 

Condiments,  such  as  pepper,  ginger,  horseradish,  etc.,  pickles, 
mustard,  paprika,  nuts,  acid  fruits,  grapefruit,  and  radishes,  should 
be  prohibited. 

Avoid  all  extremes  of  heat  and  cold  in  food  and  drink. 

Thorough  mastication  of  the  food  should  be  enjoined. 

Nervous  conditions,  when  present,  should  be  treated. 

Hygienic  regulations  are  important. 

Overwork  and  mental  anxiety  are  factors  in  the  production  of 
hyperchlorhydria.  Brokers,  professional,  and  business  men  must  be 
relieved  temporarily  from  overwork  and  worry  by  being  sent  into  the 
country,  where  various  open-air  amusements,  such  as  golf,  horseback 
riding,  driving,  walking,  etc.,  can  be  indulged  in.  If  the  patient 
have  a  taste  for  fishing  or  shooting,  such  diversions  are  excellent. 
I  have  seen  a  few  weeks  in  camp  work  wonders. 

Those  indulging  in  a  continuous  round  of  social  festivities  should 
be  compelled  to  lead  a  quiet  life. 

On  the  other  hand,  there  are  many  people  of  wealth  with  no 
occupation  whatever  who  become  entirely  self-centered  and  nervous 
therefrom,  and  for  such  a  class  of  persons  occupation  is  of  great  value. 

Hydrotherapy,  such  as  sponge-baths,  douches,  etc. ;  also  a  moder- 
ate indidgence  in  calisthenics  (ten  minutes  morning  and  night). 
^  The  presence  of  pus  in  the  gastric  contents  aids  diagnosis. 
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For  the  cure  of  the  hyperchlorhydria  there  are  practically  two 
methods  used*  alone  or  in  combination: 

We  may  bind  the  excess  of  free  hydrochloric  acid  by  the  adminis- 
tration of  large  quantities  of  proteins  or  we  m.ay  ueutralize  the 
excessive  acid  by  the  administration  of  an  alkali.  Clinical  observa- 
tion has  demonstrated  that  those  articles  of  food  whicii  are  capable 
of  binding  large  quantities  of  HCl  are  borne  the  best.  The  burning 
feeling  of  distress  or  pain  is  relieved  by  the  adfnimstratiofi  of  albuminous 
food.  Carbohydrates,  if  given  in  any  quantity,  cause  distress.  The 
diet  is,  therefore,  of  greatest  importance. 

Diet  in  Hypcrcidorkydria. — As  noted  under  Prophylaxis*  all 
articles  which  are  liable  to  overstimulate  the  secretor\^  glands  of  the 
stomach  should  Ix*  forbidden.  Among  such  are  acids»  all  spices, 
as  i>epper  and  mustard,  pickles,  horseradish,  olives,  acid  fruits,  beers, 
and  wines. 

The  food  should  Ix.^  rich  in  albumin,  such  as  chops,  steak,  roast 
beef,  mutton,  game,  eggs,  milk,  oysters,  and  fish.  Bread  and  butter 
can  be  taken,  the  former  in  moderation.  Green  vegetables,  such  as 
spinach,  asparagus,  lettuce,  peas  and  string  beans,  potatoes ,  rice, 
and  otJier  cereals,  should  Ix^  given  in  small  cjuantit\'.  They  should 
be  taken  in  combination  with  large  amounts  of  albuminous  food, 

Akohol  in  all  fonns,  including  beers  and  wines,  1  believe  should 
be  avoided,  also  coffee;  though  some  allow  a  small  amount  of  beer 
and  very  weak  coffee.  Fleiner  has  demonstrated  that  egg-albumen 
binds  more  free  hydrcchloric  acid  than  any  other  food.  Among 
other  articles  especially  suitable  for  this  purpose  he  recommends 
boiled  veal,  beef,  mutton,  raw  ham»  Leube- Rosen  thai*  s  beef  Sijlution, 
boiled  ham,  boiled  pork,  Swiss  cheese,  Roquefort,  pumpernickel, 
milk,  and  cocoa. 

In  my  own  experience  I  have  found  gelatin^  an  excellent  remedy, 
employing  i  or  2,  or  even  3  ounces  of  a  5  to  10  per  cent,  gelatin  solu- 
tion, flavored  with  a  pinch  of  sugar  or  a  Httle  vanilla,  and  given  mid-' 
way  lietween  meals.  The  value  of  egg-albumen  and  cocoa  is  marked. 
Starchy  foods  that  have  been  well  dextrinized,  such  as  zwieback 
and  toast,  subsequently  dried  in  the  oven,  are  more  readily  digested. 

Strauss  has  shown  that  if  carbohydrates  are  introduced  in  the^ 
form  of  sugars  in  solution  they  do  not  markedly  increase  HCl  secre- 
tion.    He  gives  200  to  300  c.c.  of  a  20  per  cent,  dextrose  solution 
during  the  day. 

Considerable  water  should  be  taken  during  meals,  or  Appolhnaris 
and  seltxer,  if  no  atony  is  present. 

Fats,  such  as  butter  and  cream,  are  of  value.     Since  the  carbo- 
hydrates are  restricted  and  additional  calories  must   be   secured,- 
Strauss,    Ewald,   and   others   advise   their   use.     Furthermore,   fats 
lessen  the  acidity,  also  possibly  the  irritable  tendency  of  the  mucous 
membrane.     Cream  has  been  thus  recommended. 

*  Calves'  foot  and  chicken  jellies  are  excellent. 
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For  some  years  I  have  been  accustomed  to  administer  olive  oil 
once  or  even  three  times  daily  before  meals  in  obstinate  cases  of 
hyperchlorhydria,  using  from  i  to  i  ounce  (16.0-32.0),  suspended  in 
ivater.  This  has  lessened  the  hyperacidity.  In  the  same  way, 
glycerin,  J  to  2  drams  (2.0-8.0),  mixed  in  water,  may  be  used.  Illo- 
way*  employed  it  in  one  case.     Almond  oil  is  also  of  value. 

If  we  attempt  to  treat  hyperchlorhydria  by  diet  alone,  we  should 
give  three  additional  feedings  at  a  time  after  the  regular  three  meals, 
such  as  would  bind  the  excessive  hydrochloric  acid  and  prevent  the 
symptoms.  The  extra  feedings  may  consist  of  koumiss,  matzoon 
and  Vichy,  bacillac,  bouillon,  a  sandwich,  milk,  raw  eggs  (especially 
the  whites)  and  milk,  with  crackers  or  bread  and  butter.  One  can 
select  a  diet  from  the  tables  with  a  sufficient  number  of  calories. 

For  practical  purposes  an  improvement  in  nutrition — t,  e,y  some 
increase  in  weight — should  be  secured,  even  though  slight,  in  addition 
to  the  amelioration  of  symptoms.  This  refers  only  to  those  of  thin 
babit,  not  to  the  well  nourished.  The  use  of  the  scales,  weighing  at 
stated  intervals,  is  of  radical  importance.  Assimilation  differs  in 
individual  cases,  and  though  on  paper  the  calories  may  be  correct, 
a  loss  of  weight  shows  a  radical  error  in  the  treatment.  The  follow- 
ing is  a  sample  dietary,  such  as  is  usually  recommended  for  a  patient 
of  good  physique  and  quite  active.  The  content  of  protein  is  very 
high  as  compared  with  Chittenden's  scale,  which  I  advocate  in 
health.  It  is  frequently  advisable  to  diminish  the  quantity  of  meat 
and  substitute  milk,  matzoon,  koumiss,  or  bacillac.  Latcone-butter- 
milk  is  also  excellent.  Gelatin  solutions  bind  the  free  hydrochloric 
add  in  a  satisfactory  manner.  Depending  on  the  normal  weight, 
height,  and  occupation,  the  diet  must  be  formulated  in  every  case: 

Calories. 
7.30  A.  M. — 250  c.c.  milk,  cocoa,  2  eggs,  3  zwieback,  and  butter 

(20  grams) 690 

10.30  A.  M. — 200  c.c.  milk,  with   i  raw  egg,  or  matzoon  and 
Vichy  125  c.c,  or  koumiss  250  c.c,  or  milk  250 

c.c,  or  bouillon  with  i  raw  egg  (approximately)..  240 

Bread  2  slices,  or  crackers  2  oz.  (gm.  60) 160 

Butter  gm.  20,  water,  or  Appollinaris,  or  Vichy 

250  c.c,  occasionally  weak  tea 163 

1.30  p.  M. — Chops,  steak,  beef,  or  mutton,  100  gm.  (about) .  .  200 

Mashed  potatoes,  30  gm 37 

Spinach,  30  gm 12 

Bread  (i  slice),  30  gm 81 

Butter,  10  gm 80 

4.30  p.  M. — Same  as  at  10.30  a.  m 563 

7.00  p.  M. — Soup  (barley),  200  cc 100 

Meat,  broiled,  100  gm 200 

Spinach  or  peas,  50  gm 30 

Potatoes  mashed  with  milk,  50  gm 80 

Weak  tea,  100  cc  (three- fourths  milk) 64 

Toast  (i  slice) 75 

Butter,  10  gm 81 

10.00  p.  M. — Milk  and  Vichy,  aa  100  c.c 64 

Total  calories 2920 

*  N.  Y.  Med.  Jour.,  May  25,  June  i,  15,  and  29,  1901. 
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Various  modificatioiis  may  be  made. 

Coffee  I  mterdict.  All  fried  food  should  be  forbidden,  as  should 
hot  breads,  hot  biscuits,  and  rich  desserts.  The  food  should  not  be 
excessively  hot  or  cold.  The  patient  should  eat  slowly^  masticate 
thoroughly,  and  rest  after  eating  for  at  least  twenty  minutes  to 
one -half  hour. 

lUoway  and  Bouveret  advocate  only  three  meals  a  day»  with  a 
sandwich  at  bedtime  in  some  cases.  They  believe  the  stomach 
should  have  an  interval  of  rest  so  as  to  become  perfectly  emptied. 
Practically,  Illoway's  only  medicatioo  is  one-half  glass  of  French 
Vichy,  given  at  lo  to  1 1  a,  m.,  at  4  to  5  p.  m.,  and  at  night,  if  the 
sandwich  is  omitted. 

They  believe  that  unless  the  stomach  have  some  rest,  atony  or 
atonic  dilatation  may  result. 

On  the  other  hand,  some  patients  can  only  eat  a  small  amount 
of  food  at  a  time,  have  the  desire  to  eat  at  frequent  interv*als,  and 
feel  better  if  they  do  so.  Repeated  feedings  are  difficult  to  follow 
out  in  some  cases,  so  conditions  vary. 

My  method  is  to  gi%''e  the  three  regular  meals  a  day  with  diminished 
carbohydrates,  with  the  alkalis  an  hour  to  an  hour  and  a  half  or 
even  two  hours  later.  If  it  is  necessary  to  improve  nutrition,  addi- 
tional feedings  are  given,  a  glass  of  koumiss,  or  milk  and  raw  egg, 
or  matzoon  and  Vichy,  or  1  to  2  ounces  of  10  per  cent,  gelatin  solution 
(sweetened)  between  meals,  or  if  pain  comes  on  after  the  administra- 
tion of  the  alkali.     These  foods  can  be  alternated. 

Medication, — Among   the   alkalis   that   are   of  value  are   Vichy, 
imported  or  siphon,  bicarbonate  of  soda,  milk  of  magnesia  (Phil- 
lips),  magnesia  usta,  magnesia  ammoniophosphorica,  and  bi borate 
of  soda  (Jaworski). 

A  little  sugar  of  milk  can  be  added  to  the  soda  or  magnesia 
preparations  to  make  them  more  agreeable.  If  the  hyperchorhydria 
is  complicated  by  atony,  then  bicarbonate  of  soda  (which  generates 
considerable  carbonic  acid  gas)  would  l>e  objectionable. 

The  following  rale  should  be  carried  out  as  regards  the  adminis- 
tration of  the  alkalis:  "  Give  them  in  ample  time  to  anticipate  the 
appearance  of  symptoms  by  a  considerable  margin."  They  should 
be  administered  t.  i.  d,  after  meals,  depending  upon  the  time  of 
appearance  of  symptoms.  Repeat  the  dose  if  the  symptoms  begin 
later,  unless  albuminous  food  is  given  as  a  substitute. 

The  magnesia  preparations  have  the  tendency  to  move  the 
bowels  and  hence  are  of  special  value.  If  the  result  is  too  active, 
combine  the  magnesia  with  varying  proportions  of  soda  bicarbonate, 
or  give  the  latter  alone,  or  give  bismuth  subnitrate  witii  tlie  magnesia. 
Magnesia  usta  will  neutralize  about  four  times  more  acid  than  soda 
bicarbonate. 

The  dosages  are  as  follows,  given  from  one  to  two  hours  after 
meals  t.  i.  d,  : 
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Vichy 175  to  250  c.c.  (J-i  glassful). 

Vichy J  to  I  glassful  plus  sod.  bicarb.  J  to  i 

teaspoonful  (2.0-4.0).  Allow  this  to 
become  flat  (eCFervescence  to  disap- 
pear). 

Sod.  bicarb J  to  i  (2.0-4.0)  teaspoonful  in  one-third 

glassful  of  water. 

I^.     Magnesia  usta  \  g- 

Sod.  bicar.        / ^ 

Dose,  i  to  I  teaspoonful  (2.Q-4.0)  in  water  t.  i.  d. 

A  little  sugar  of  milk  or  i  minim  of  oil  of  peppermint  may  be  added  to  flavor. 

If  the  bowels  move  too  freely,  diminish  magnesia,  then  give: 

I^.     Magnesia  usta Sss  (16.0); 

Sod.  bicarb q.   s.   5ij  (64.0). — M. 

Dose,  §  to  I  teaspoonful  (2.0-4.0)  in  water. 

If  necessary,  bismuth  subnitrate,  2  drams  to  i  ounce  (8.0-1 6.0),  may  be 
added. 

R.     Sod.  bicarb S J  (320) ; 

Magnesia  usta Sss  (16.0); 

Magnesia  ammon.  phos 5ss  (16.0). — M. 

Dose,  i  to  I  (2.0-4.0)  teaspoonful  in  water. 

H.     Magnesia  usta 3ss  (16.0); 

Pulv.  rhub gm.  xv  (i .0) ; 

Soda  bicarb 5ss  (16.0) ; 

Sugar  of  milk 3ss  (16.0). — M. 

Dose,  i  teaspoonful  (2.0)  in  water  if  costive,  or. 

Milk  of  magnesia  (Phillips) 5 J  to  iv  (4.0-16.0),  in 

water  t.  i.  d. 

This  last  I  have  found  to  be  an  excellent  preparation,  especially 
where  constipation  is  marked.  It  is  one  of  the  most  serviceable 
remedies  for  hyperchlorhydria. 

Sod.  biborate gr.    x    to    xv    (0.6-1 .0), 

in    water    (Jaworski), 

has  been  recommended. 

The  use  of  Carlsbad  water  or  a  glass  of  the  imported  Carlsbad 
salts,  I  to  2  drams  (4.0-8.0)  in  warm  water  on  rising,  lessens  acidity 
and  helps  the  bowels. 

Wolff's  artificial  Carlsbad  mixture  consists  of: 

^.    Sod.  sulph 30.0; 

Sulph.  potass 5.0; 

Sod.  chlorid 300; 

Sod.  carb 75.0; 

Sod.  biborate 10.0. — M. 

He  adds  sod.  biborate  on  account  of  Jaworski's  recommendation. 

Dose,  i  dram  (2.0)  in  one-half  glassful  of  warm  water  two  hours  before  meals. 

In  some  cases  I  give  olive  oil,  §  to  i  ounce  (15.0-30.0)  or  more,  or 
glycerin,  i  to  2  drams  (2.0-8.0),  in  a  little  water  before  meals,  to  lessen 
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gastric  irritability;  bismuth  subnitrate,  15  grains  to  5  dram  (1,0-2.0). 
given  with  the  olive  oil,  is  often  usefuL 

If  the  pain  is  severe,  the  administration  of  belladonna  before 
secretion  commences,  in  order  to  lessen  the  gastric  juice,  is  of  value. 
At  the  time  of  pain  it  is  too  late.  It  is  serviceable  also  in  obstinate 
cases,  thus  before  meals : 

H,     Tinct.  belladonna. 3iss  (6.0); 

Aq.  destil, q.  s,    5U  (60.0). — M. 

Dose,  i  to  I  leaspoonful  (2.0-4,0],  or  larger  dose  of  tinct.  beHadonna,  up  to 
to  drops,  may  be  given. 

or 

Ext.  beUadonna gr.  i  to  }  {0.01-0.02). 

or 

Atropin gi*.  tiir  (0.0006), 

Illoway  suggests: 

I^.     Tinct,  aconite  root  6  drops; 

Tinct.  belladonna 25  drops; 

Aq   destil q-  s,    5j  (30.0)- — M, 

Dose,  t  teaspoonful  (4.0)  on  rising  and  a  second  dose  in  half  an  hour.  No 
more* 

If  the  pain  is  extremely  severe  and  not  relieved  by  an  alkali  < 
Mladonna,  a  small  dose  of  codein,  |  to  \  grain  (o.oo8-o.ai6)»  may 
be  required.  This  may  even  be  given  by  hypodermic  with  excellent 
results.  iVIorphin  in  same  dosage  is  rarely  necessary  and  should  only 
be  given  by  tlie  physician. 

The  application  of  heat  to  the  epigastrium  by  moist  compresses, 
hot- water  bag,  or  poultice  is  of  service. 

If  the  patient  is  very  restless  and  disturbed,  one  of  the  bromids — 
strontium  bromid,  sodium  bromid,  or  ammonium  bromid — may  be 
given  in  10-  to  15 -grain  (0.06-t.Q)  doses  for  a  brief  period. 

In  obstinate  cases,  silver  natrate,  i  to  ^  grain  (0.008-0.016)  t.  i.  d., 
or  in  solution*  has  been  recommended  to  relieve  gastric  secretion,  or 
occasionally  a  douche  or  spray  with  silver  nitrate  (i :  2000),  followed 
by  lavage  with  water.  If  the  douclie  is  used,  lavage  is  unnecessary| 
unless  tliere  is  a  complicating  atonic  dilatation.  If  one  sees  thCM 
patient  during  a  severe  attack  of  pain,  aromatic  spirits  of  ammonia, 
J  to  I  dram  (2.0-4.0),  diluted  wel!  with  water;  lime-water,  1  to  2 
ounces  {30.0-60.0),  mistura  cretse,  h  to  1  ounce  (i 5.0-30.0) »  or  bi- 
carbonate of  soda  or  the  magnesia  preparations  can  be  gi\'en  at  once. 

Stime times  sodium  bicarlx^nate  distends  tlie  stomach  and  causes 
more  pain.  Eniesis  is  often  a  relief,  and  at  times,  when  other  treat- 
ment fails,  lavage  may  be  used  as  a  temporary  method. 

Ekciricity  has  bt-en  recommended,  especially  by  Einhom,  for 
the  treatment  of  hyperacidity. 

Internal  galvanization  has  been  suggested  for  the  relief  of  pain. 
It  seems  to  be  impracticaL 
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In  cases  when  constipation  is  obstinate  or  when  atony  is  present^ 
it  might  be  of  service,  either  the  intragastric  or,  preferably,  the 
percutaneous  method  of  faradization. 

Bowels, — Massage,  vibratory  massage,  and  rectal  injections  of 
olive  oil  are  of  service,  as  well  as  out-of-door  exercise,  horseback 
riding,  etc.  Remedies  such  as  cascara,  aloes,  phenolax,  purgeu,  regu- 
lin,  etc,  may  be  at  times  temporarily  necessary. 

If  there  are  atony>  dilatation,  or  ulcer,  these  conditions  must  be 
treated,     Rose's  belt  is  indicated  for  atony  or  atonic  ectasia. 

To  briefly  recapitulate,     1  have  found  the  following  of  value: 

Carlsbad  salts  on  rising. 

Milk  of  magnesia  (Phillips)  or  magnesia  usta,  alone  or  with  soda 
bicarbonate,  or  \'ichy  and  soda  bicarbonate,  one  to  two  hours  after 
meals:  midway  between  the  chief  meals  a  little  milk  and  raw  eggs, 
koumiss,  matzoon,  and  Vichy,  or  t  to  2  ounces  (30.0-60.0)  of  gelatin 
solution  (5  to  10  per  cent.). 

In  some  cases  olive  oil  before  luncheon  and  dinner^  and  belladonna 
extract  or  tincture  when  re[|uired. 

The  proper  diet  must  l>e  followed. 

GASTROSUCCORRHEA  (CONTINUOUS  SECRETION  OF  GASTRIC 

JUICE) 

(Synonyms. — Hypersecretion;  Parasecretion ;   Excessive  Flow  of  Gastric  Juice; 
Reichmanci's  Dbease;  Gastroafynsis — Rossbach.) 

Gastrosuccorrhea  is  a  perv^ersion  of  function  in  which  the  glands 
of  the  stomach  secrete  large  quantities  of  gastric  juice  even  when  the 
stomach  is  empty,  and  hcoce  when  there  is  no  irritation  from  ingested 
food.  The  diagnosis  rests  on  the  removal  from  the  stomach  in  the 
fasting  condition  of  a  considerable  quantity  of  gastric  juice,  wnth 
the  addition  of  symptoms  which  present  a  characteristic  picture. 
To  Reichmann  the  credit  is  due  of  having  first  called  attention  to 
this  perv^ersion  of  function. 

Gastrosuccorrhea  may  be  classified  in  two  types: 

1.  Gastrosuccorrhea  continua  periodica  or  the  intermittent  form 
of  h v^rsecretion ;  the  attacks  tx^cur  at  irregular  intervals, 

2.  Gastrosuccorrhea  continua  chronica  or  chronic  hy|KTsecretion. 
Though  some  believe  that  hypersecretion  is  a  purely  secretory 

neurosis,  other  factors  can  also  produce  it.  Unquestionably ,  nervous 
conditions,  such  as  mental  excitement  or  mental  overexertion,  may 
be  the  direct  cause  in  some  cases;  hence,  gastrosuccorrhea  may  be 
a  pure  neurosis. 

On  the  other  hand,  direct  irritation  of  the  mucus  membrane 
can  be  the  cause;  in  fact,  the  same  factors  that  produce  hyperchlor- 
hydria,  such  as  rapid  eating,  indigestible  food,  spices  and  condiments, 
abuse  of  alcohol,  bolting  the  food,  excessively  hot  or  cold  food  or 
drink,  etc* 
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Hyperchlorhydria  of  long  standing,  especially  if  neglected,  may 
be  a  factor  in  the  ultimate  production  of  continuous  secretion.  In 
some  of  the  gastric  crises  of  locomotor  ataxia  gastrosuccorrhea  is 
at  times  observed. 

Hypersecretion  is  also  at  times  an  accompaniment  of  dilatation 
of  the  stomach,  either  of  the  atonic  type  or,  more  frequently,  in  the' 
form  due  to  stenosis  of  the  pylorus.  It  also  may  occur  with  ulcer  of 
the  stomach.  It  can  even  accompany  acute  dilatation  of  the  stomach, 
especially  in  that  form  engrafted  on  a  chronic  stenotic  dilatation,  to 
which  I  refer  under  Acute  Ectasy.     Tetany  may  be  rarely  associated. 

In  many  cases  of  hypersecretion  disturbances  of  the  motor  func- 
tions of  the  stomach  are  present  in  addition. 

GASTROSUCCORRHEA  (CONTINUA  PERIODICA) 

(Synonyms. — Intermitttftit  Secretion  of  Gastric  Juice;  Intermittent  H>T)er 
tion;  GasLroxynsis;  Periodic  Continuousi  Flow  of  Gastric  Juice*) 

This  type  of  hypersecretion  is  characterized  by  an  acute  attack 
of  continuous  secretion  of  gastric  Juice  associated  with  se\^ere  pains 
in  the  stomach,  usually  spasmodic  in  character,  and  by  vomiting  of 
acid  fluids  the  attacks  generally  occurring  in  the  night  or  early  morn- 
ing and  at  irregular  intervals;  hence  it  is  known  as  intermittent  or 
periodic.  Probably  this  condition  is  more  frequent  among  nervous 
cases  than  we  generally  suppose.  I  have  been  able  to  absolutely 
determine  in  several  cases  of  supposed  intermittent  attacks  of  acute 
gastritis,  or  so-called  acute  bilious  attacks^  that  this  condition  of 
intermittent  hypersecretion  was  present. 

History.— Reichmann  *  was  the  first  to  describe  this  perversion 
of  function,  and  Rossbach,"  under  the  nomenclature  gastroxynsis. 
described  what  is  generally  considered  the  same  disease.  Sahli, 
Riegel,  and  many  others  have  written  on  it. 

Etiology . — In  some  cases  it  is  a  neurosis,  or  the  result  of  mental j 
overexcitement  or  of  overexertion;  irritation  of  the  gastric  mucou 
membrane,  as  from  cold  water,  or  smoking,  spices,  etc.,  may  pre- 
cipitate an  attack. 

It  is  associated  with  the  gastric  crises  of  locomotor  ataxia  in 
some  patients,  or  with  organic  affections  of  the  peripheral  or  central 
nervous  system,  with  gastric  ulcer,  or  with  the  stenotic  form  of  ectasia* 
or  with  acute  dilatation  of  the  stomach.     These  are  not  pure  cases, 
but  have  the  additional  symptoms  incident  to  the  disease. 

Symptoms, — These  usually  begin  during  the  night.  The  patient, 
who  is  generally  apparently  perfectly  well,  suddenly  begins  to  feel 
discomfort  in  tlie  gastric  region »  which  is  rapidly  followed  by  pain  of 
severe  type  and  generally  spasmodic  in  character.  There  are  nausea«  ] 
a  feeling  of  faintness,  and  the  patient  is  obliged  to  assume  the  recum- 
bent position.     He  grows  pale,  the  extremities  become  cold,  and  the 

'  Bed-  klin,  Wochenschr*  1882,  No.  40. 

=  Deuiscli.  Arcli.  f.  klin.  Med.,  1883.  Bd.  35* 
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abdomen  at  times  is  sunken  and  the  pulse  rapid  and  feeble.  The 
nausea  becomes  worse  and  worse  and  soon  a  violent  attack  of  vom- 
iting of  a  large  amotmt  of  acid  fluid  takes  place. 

There  is  temporary  relief,  but  the  symptoms  begin  again,  and 
after  a  short  period  the  patient  again  vomits  up  a  large  quantity  of 
fluid,  far  out  of  proportion  to  the  amount  previously  ingested. 

During  the  attack  the  appetite  is  lost  and  there  is  extreme  thirst. 
Severe  headache  and  constipation  generally  accompany  these  attacks. 

These  attacks  generally  occur  in  the  middle  of  the  night  or  early 
in  the  morning,  and  awaken  the  patient  by  the  pain,  if  he  be  sleeping. 

During  the  attack  the  stomach  is  tender  on  pressure  and  there 
is  a  good  deal  of  heart-bum  and  acid  belching,  the  urine  is  scanty, 
alkaline,  and  of  high  specific  gravity. 

Character  of  the  Vomitus, — The  fluid  is  watery  and  very  add.  It 
may  be  dear  or  somewhat  tinged  with  bile  (yellowish  green). 

There  may  be  particles  of  food  in  the  first  vomit  if  motor  insuf- 
ficiency is  assodated  with'  the  condition,  but  in  many  cases  there  is 
simply  the  dear  gastric  juice  alone  or  mixed  with  bile.  If  this  fluid 
be  examined  it  will  be  found  to  contain  free  hydrochloric  acid  in 
considerable  quantity,  rennet,  and  pepsin.  The  desire  to  vomit 
frequently  persists  and  generally  several  attacks  of  vomiting  succeed 
each  other.  Even  though  the  patient  abstain  from  all  fluid,  in  a  few 
hours  or  less  he  will  again  vomit  a  large  quantity  of  gastric  juice. 
Rarely  the  vomitus  may  contain  traces  of  blood,  which  does  not 
necessarily  mean  an  ulcer.  This  condition  may  last  for  several 
hours  or  for  several  days,  when  gradually  the  vomiting  stops,  the 
nausea  and  pain  subside,  and  the  patient  begins  to  desire  food. 
Gradually  the  appetite  returns,  the  food  is  retained,  in  a  few  days 
he  begins  to  feel  nearly  well,  and  in  a  brief  time  is  apparently  in 
perfect  health. 

The  patient  may  continue  in  good  health  for  weeks,  months,  or 
a  year,  and  then  have  a  recurrence.  The  intermissions  of  good 
health,  on  the  other  hand,  may  become  shorter  until,  finally,  the 
intermittent  gastrosuccorrhea  becomes  chronic. 

In  many  cases  during  the  intermissions,  if  the  gastric  contents 
are  analyzed,  they  will  be  found  to  be  perfectly  normal.  On  the 
other  hand,  some  cases  may  suffer  from  mild  symptoms  of  hyper- 
chlorhydria,  and  such  a  condition  will  be  found  to  exist  on  examination. 

Diagnosis. — This  can  be  made  by  the  characteristic  symptoms 
beginning  during  the  night,  the  vomiting  of  pure  gastric  juice  occur- 
ring when  no  ingesta  are  present  in  the  stomach.  Analysis  shows 
that  it  possesses  all  the  properties  of  the  gastric  juice  with  an  excess 
of  free  hydrochloric  add.  If  no  food  is  given  and  the  stomach  be 
aspirated  before  the  second  attack  of  vomiting  occurs,  at  the  time 
of  appearance  of  pain  and  nausea,  or  if  the  second  vomitus  be  analyzed, 
and  in  either  event  be  found  to  consist  of  a  considerable  quantity  of 
pure  gastric  juice,  the  diagnosis  is  conclusive. 
23 
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The  attacks  are  intermittent. 

All  cases  should  be  examined  as  to  motor  functions  and  dilata* 
tion,  since  attacks  of  gastrosuccorrliea  occur  with  thciie  conditions. 
One  should  also  exclude  organic  disease,  such  as  the  gastric  crisis  of 
locomotor  ataxia.  In  the  latter  case  we  have  loss  of  patellar  reflexes^ 
the  Argyll -Robert  son  pupil,  and  the  Rhoml>erg  symptom. 

Prognosis.-^ In  pure  cases  of  gastrosuccorrhea  continua  periodicaj 
the  prognosis  may  be  fairly  good.     It  is  often  possible  to  lessen  the 
sev'erity  of  the  attacks  or  in  some  cases  even  to  effect  a  cure* 

Treatment.'^ Prop/rv/^xiJ,-^ We  must  first  endeavor  to  find  the 
cause  of  these  attacks,  and  by  correcting  it  prevent  their  occurrence. 
In  the  interval  between  attacks  the  stomach-contents  should  be 
examined  after  a  test-breakfast  or  meal,  and  we  should  determine 
whether  or  not  hyperclilorhydria  exists. 

The  motor  functions  of  the  stomach  should  also  be  carefully 
tested,  and  any  motor  insufficiency  if  present  should  receive  treat- 
ment. If  there  be  excesses  in  smoking  or  drinking;  tobacco  and 
alcohol  should  be  cut  off.  If  there  are  errors  in  diet*  they  should  be 
corrected.  If  mental  overexertion  or  nervous  excitement  is  a  cause» 
such  conditions  should  be  corrected.  If  the  patient  is  neurasthenic* 
he  should  receive  careful  treatment.  Hygienic  method  of  living, 
exercise  out  of  doors,  horseback  riding,  golf,  etc.*  are  serviceable. 

Treaiment  of  the  Attack , — During  the  early  stage,  when  the  pain 
and  nausea  first  begin,  binding  the  free  acid  with  the  whites  of  several 
raw  eggs  beaten  up  in  water  or  in  milk,  or  the  use  of  i  to  2  ounces 
(30.0^-60.0)  of  10  per  cent,  gelatin,  or  neutralizing  the  acid  by  the  ad- 
ministration of  an  alkali,  such  as  \  to  i  dram  (2.0-4.0)  sodium  bi- 
carbonate in  water,  4  ounces  (125.0),  or  Vichy;  or  milk  of  magnesia, 
5  ounce  (16.0) I  or  magnesia  usla,  J  to  i  dram  (2,0-4.0),  will  at  times 
mitigate  the  symptoms.  Einliorn  recommends  a  large  dose  of 
bromid  at  the  appearance  of  the  first  symptoms,  and  claims  that  it 
will  often  cut  the  attack  short  or  lessen  its  severity.  About  15  to 
30  grains  (1.0-2.0)  of  sodium  bromid  should  be  given,  preferably  in 
Vichy  (an  alkali). 

The  patient  should  be  kept  recumbent,  with  the  application  of 
moist  heat  or  dry  heat  (wet  hot  flannel  compress  or  hot-water  bag) 
applied  to  the  gastric  region.  He  w^ill  generally  vomit  in  spite  of 
treatment. 

The  best  method,  I  believe,  is  to  perform  lavage  early,  not  waiting 
until  vomiting  cxrcurs,  if  the  pain  afid  nausea  are  not  relieved  by 
administration  of  the  albuminous  food  or  alkalis. 

Wash  the  stomach  thoroughly  with  an  alkaline  solution — 1  to  2 
quarts  (liters)  of  warm  w^ater  in  which  2  to  3  ounces  (30.0-45.0)  of 
milk  of  magnesia  (Phillips)  have  been  dissolved — or  I  ounce  (16.0) 
of  sodium  bicarbonate  or  i  ounce  (16.0)  of  magnesia  usta.  Before 
withdrawing  the  tube  after  lavage,  pour  through  it  into  the  stomach 
2  drams  (8.0)  of  mUk  of  magnesia  dissolved  in  2  ounces  (30.0)  of 
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water,  to  which  is  added  10  drops  (0.6)  tincture  of  belladonna  to 
check  further  secretion.  Sodium  bicarbonate,  i  dram  (4.0),  may  be 
substituted  for  the  magnesia. 

If  the  pain  is  very  severe  it  may  be  necessary  to  give  one  or 
several  hypodermics  of  morphin,  i  to  J  grain  (0.008-0.016),  prefer- 
ably combined  with  atropin,  -^ijs  to  t^tt  grain  (0.00032-0.00065), 
which  last  is  of  value  to  lessen  hypersecretion.  Codein  may  be  em- 
ployed. 

To  the  use  of  cocain  for  nausea  and  vomiting  I  am  opposed.  It 
gives  but  temporary  relief,  is  a  marked  cardiac  depressant,  many 
patients  have  an  idiosyncrasy  to  even  a  small  amount,  and  there  is 
danger  of  the  cocain  habit. 

It  may  be  necessary  to  repeat  lavage  several  times.  The  bella- 
donna or  atropin  should  be  pushed  to  physiologic  limits,  with  dilata- 
tion of  the  pupils  and  dryness  of  the  throat,  if  one  expects  to  have 
any  effect  in  checking  the  hypersecretion. 

Some  recommend  washing  the  stomach  with  i :  2000  silver  nitrate 
solution,  and  following  it  with  plain  warm  water. 

Some  patients  will  not  consent  to  lavage,  and  in  these  cases 
we  can  simply  give  internally  several  large  doses  of  the  alkalis  with 
belladonna  every  two  to  three  hours,  whether  they  vomit  or  not. 

If  there  is  great  thirst,  a  glass  of  hot  water  in  which  sodium  bicar- 
bonate, I  dram  (4.0),  has  been  dissolved  is  of  service,  if  taken  in  small 
amounts  (teaspoonful  doses).  It  often  relieves  the  nausea  and  the 
alkali  is  of  value;  or  a  small  piece  of  cracked  ice  or  an  occasional 
teaspoonful  of  cool  water  can  be  also  employed. 

The  raw  white  of  eggs  beaten  up,  placed  in  a  cup  and  packed 
around  with  ice,  or  the  5  to  10  per  cent,  gelatin,  two  teaspoonfuls 
given  every  half-hour  or  so,  both  relieves  thirst  and  binds  the  acid ;  or 

MUk Svirj  (250  c.c);  )  p__j.  .!,• 

Oxalate  of  cerium gr.  x  (0.6) ;  \  dissolved  \    j^  ice 

Sodium  bicarbonate gr.  xv  to  3ss  (1.0-2.0)  i   therein,   j 

Give  I  teaspoonful  (4.0)  every  half-hour,  or  so  as  to  relieve  thirst  and  bind 
the  acid,  and  check  nausea  and  vomiting. 

In  some  cases  rectal  enemata  of  hot  normal  salt  solution  at  1 15°  F., 
I  pint  (500  c.c),  relieve  thirst  and  stimulate  the  pulse.  It  may  be 
necessary  to  employ  smaller  quantities  of  saline  solution  or  to  use 
proctoclysis. 

It  is  best  for  the  patient  not  to  drink  too  much  the  first  day  of 
the  attack,  except  the  remedies  noted,  as  an  excessive  amount  of 
fluid  favors  vomiting.  No  food  should  be  given  except  as  above 
advised.  On  the  next  day  small  quantities  of  milk  diluted  with 
lime-water  or  matzoon  and  Vichy  or  albumin- water  can  be  given, 
J  to  I  ounce  (16.0-32.0),  every  hour,  and  the  gelatin  can  be  kept  up. 

The  quantity  of  nourishment  may  then  gradually  be  increased, 
and,  finally,  soft-boiled  eggs,  scraped  raw  meat,  and  a  subsequent 
diet  such  as  is  used  in  hyperchlorhydria. 
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The  bowels  should  be  moved  early  in  the  attack  by  a  soapsuds 
enema,  r  quart  (liter),  to  which  8  ounces  (250  c.c)  olive  oil  have  been 
added,  or  by  enteroclysis. 

To  recapitulate.  In  the  treatment  of  the  acute  attack  I  follow 
out  the  following  method :  Heat  to  the  abdomen,  the  administration 
at  once  of  an  alkali  by  mouth"  the  bowels  are  moved  by  enema,  and 
the  stomach,  after  a  brief  period  of  rest,  washed  with  an  alkali,  pref- 
erably with  milk  of  magnesia;  2  drams  (8.0)  of  milk  of  magnesia  di- 
luted with  water,  2  oimces  (125  c.c),  with  tincture  of  belladonna, 
10  drops  (0.6),  being  poured  into  the  stomach  through  the  tube 
before  removal.  A  hypodermic  of  morphin  is  tlien  given,  the  room 
darkened,  and  the  patient  kept  perfectly  quiet-  This  treatment  is 
repeated  if  necessary*  If  the  patient  will  not  consent  to  lavage,  then 
alkalis,  gelatin,  and  whites  of  raw  eggs  with  belladonna  should  be 
administered. 

GASTROSUCCORBHEA  (CONTINUA  CHRONICA) 

{Synonyms. — ^Chronic  Gastrosucct>rThea:  Chronic  Hypersecretion;  Chronic 
Parasecretion;  Cbroiiic  Continuous  Secretion  of  Gastric  Juice;  Reichtnann's 
Disease.) 

Chronic  continuous  secretion  of  the  gastric  juice  is  a  perversion 
of  function  which  is  characterized  by  the  secretion  of  an  excessive 
quantity  of  gastric  juice,  not  only  after  the  ingestion  of  food,  but  also 
when  the  stofnach  is  empty. 

The  chief  diagnostic  point  is  the  secretion  of  large  quantities  of 
gastric  juice  in  the  fasting  stomach.  Reichmann,'  in  1882,  was  the 
first  to  describe  this  condition. 

We  must  make  a  distinction  lietween  the  pure  cases  of  chronic 
gastrosuccorrhea  and  those  in  %vhich  dilatation  (atonic)  of  the  stom- 
ach or  dilatation  from  stenosis,  especially  with  ulcer,  exist,  and  with 
which  hypersecretion  is  an  associated  symptom. 

After  fasting,  small  quantities  of  gastric  juice,  as  much  as  5  to 
to  c,c.  or  15  to  20  c.c*,  on  one  or  two  occasions  have  been  aspirated. 
Thus  the  possibility  of  a  normal  small  secretion  may  exist.  If, 
however,  we  find  20  to  30  ex.  or  more  of  gastric  juice  constantly  in  the 
stomach  of  a  patient  who  has  been  fasting  for  some  time,  the  finding 
we  would  consider  to  be  pathologic  and  to  be  an  evidence  of  con- 
tinuous h  y  per  secretion - 

Frequency* — Cases  of  pure  gastrosuccorrhea  chronica  without 
any  associated  organic  lesions  of  the  stomach  I  l>elieve,  with  Einhorn, 
to  be  quite  a  rare  disease,  while  those  found  in  association  with 
ectasia  are  not  uncommon.  Undoubtedly  the  latter  class  have  Ixren 
confused  with  the  pure  cases.  Chronic  hypersecretion  is  more  rare 
than  the  periodic  tyj>e. 

Etiology:— Chronic  hypersecretion  occurs  more  frequently  in 
men  than  women,  and  in  youth  and  middle  life, 

*  Berlin,  klin.  Woclienschr,,  1882,  No.  40. 
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Severe  mental  strain  or  worry  seem  to  be  factors,  also  the  neurotic 
condition. 

The  periodic  type  may  develop  into  the  chronic;  persistent 
hyperchlorhydria  or  its  causes,  such  as  indigestible  or  irritating  food 
or  condiments,  the  abuse  of  alcohol  or  tobacco,  or  excessive  hot  or 
cold  food  and  drinks,  may  be  factors. 

Dilatation  of  the  stomach,  ulcer,  or  tetany  may  have  chronic 
gastrosuccorrhea  associated  with  them. 

One  must  also  remember  that  chronic  hypersecretion  may  be 
reflexly  produced  by  disease  of  some  other  organ,  the  appendix, 
gall-bladder,  pancreas,  tuberculosis,  or  a  new  growth  of  the  cecum, 
and  that  severe  inflammation  of  the  stomach,  Fenwick  ^  believes,  may 
follow,  and  that  even  gastric  ulcer  or  ulcer  of  the  duodenum  may 
result.  This  same  hypersecretion  may  give  rise  to  spasm  of  the 
pylorus,  causing  pain  and  intermittent  obstruction.  Fenwick  even 
goes  so  far  as  to  state  that  the  character  of  the  inflammation  of  the 
appendix  is  indicated  by  the  gastric  secretion;  an  active  irritation 
being  indicated  by  hypersecretion ^  while  torsion,  thickening,  cystic 
dilatation  or  adhesion  are  followed  after  a  time  by  a  type  of  chronic 
gastritis  characterized  by  flatulence,  nausea,  anorexia,  excess  of 
mucus,  and  absence  of  free  hydrochloric  acid.  This  last  corresponds 
nearly  to  the  achlorhydria  gastrica  haemorrhagica  described  by  Pil- 
cher  ^  in  Mayors  clinic. 

Symptoms. — In  most  of  the  cases  the  patients  state  that  the  gas- 
tric symptoms  began  gradually,  a  feeling  of  pressure,  fulness,  and  sour 
eructation  commencing  a  couple  of  hours  after  the  ingestion  of  food, 
resembling  the  symptoms  of  hyperchlorhydria.  Then  pain  occurs 
several  hours  after  meals  or  shortly  before  the  ensuing  meal;  it  is 
tnost  frequent  on  tlie  empty  stomachy  jtist  before  the  next  meal  is  due. 
It  may  be  spasmodic  in  character;  nausea  and  then  vomiting  follows. 
The  vomiting  may  increase  in  frequency,  and,  finally,  occur  several 
times  a  day  after  breakfast  and  supper.  In  some  cases  the  attacks 
take  place  during  the  night  l^etween  12  and  2  o'clock,  the  patient 
being  awakened  by  burning  and  pain  in  the  epigastrium,  acid  eructa- 
tions, and,  finally,  vomiting  of  very  acid  fluid  takes  place;  after 
vomiting  the  pain  is  relieved.  The  night  vomitus  is  generally  a  clear 
fluid.  Albuminous  food,  ^gg  or  milk,  will  often  relieve  the  pain. 
The  day  vomitus  is  very  acid  (quite  liquid),  but  some  food  is  mixed 
with  it;  is  often  of  a  grass-green  color. 

The  appetite  is  generally  good  and  often  increased.  Sometimes 
the  patient  develops  excessive  hunger;  loss  of  appetite  is  rather  rare. 

Thirst  is  increased,  the  bowels  are  constipated,  the  urine  dimin- 
ished and  less  acid  than  normal. 

*  The  Clinical  Significance  of  Gastric  Hypersecretion  and  Its  Connection  with 
Latent  Disease  of  the  Appendix,  Proc.  Royal  Soc.  Med.,  April,  1910,  Surg. 
Sect.,  p.  177. 

-Jour.  Amer.  Med.  Assoc.,  Nov.  19,  1910,  p.  1790. 
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There  may  be  some  loss  of  weight,  but  no  marked  emaciation. 

The  contrast  between  the  physical  condition  of  the  pure  type  of 
chronic  hypersecretion  and  that  in  which  dilatation  of  the  stomach  J 
accompanies  it  will  be  described  under  Differential  Diagnosis. 

Pal  pat  km. —The  stomach  is  more  or  less  sensitive  to  pressure. 

Diagnosis.^ — The  diagnosis  of  gastrosuccorrhea  continua  chronica 
can  only  be  made  by  examination  of  the  stofnach  in  tlw  fasting  condi- 
Hon.     To  exclude  error,   the  method  suggested  by   Reichmann  is^ 
the  best. 

The  stomach  should  be  thoroughly  ivashed  out  with  warm  water. 
preferably  at  night,  all  food  and  drink  should  be  withheld  for  ten  to 
twelve  hours,  and  then  aspiration  of  the  stomach-contents  should  be 
performed.  Anywhere  from  50  to  125  ex.  of  gastric  contents  are  thus 
obtained.  This  secretion  exhibits  all  the  properties  of  the  gastric 
juice.  It  contains  no  particles  of  food.  The  fluid  is  usually  w^atery 
and  clear  in  color  or  it  may  be  yellowish  green  from  admixture  with 
bile,  ^rhere  is  an  increased  degree  of  acidity,  the  values  for  free, 
hydrochloric  acid  lx*ing,  as  a  rule,  pretty  high.  There  are  no  starchy" 
products  contained  therein.  There  are  no  evidences  of  fermentation 
and  no  organic  acids  present.  Under  the  microscope  no  sarcinaE 
are  found. 

An  hour  after  Ewald's  test -break  fast  more  liquid  than  usual  is 
present  and  the  acidity  is  quite  high  (75  to  125),  higher  than  when 
the  fasting  contents  are  aspirated.  A  thin  disk  of  egg-albumen  will 
be  digested  at  blood  temperature  in  an  hour  or  so.  Lugol's  solution 
gives  a  blue  or  violet  reaction,  showing  the  starch  is  unchanged  or 
slightly  so. 

Three  to  four  hours  after  Riegel's  test-dinner  hardly  any  meat 
fibers  are  found,  whereas  considerable  starchy  material  is  present. 
The  acid  content  is  high  and  the  residue  considerable. 

We  must  remember  that  the  above  description  is  a  case  of  pure 
chronic  gastrosuccorrhea  in  which  there  is  no  motor  insufficiency. 
These  cases  I  believe  to  he  quite  rare. 

Differential  Diagnosis*— Many  of  our  writers  do  not  properly 
distinguish  between  cases  of  pure  chronic  hypersecretion  and  those 
in  which  dilatation  of  the  stomach  is  a  complication.  The  examina- 
tion of  the  stomach  as  regards  its  size,  position »  and  motor  functions 
should  always  be  carried  out,  and  this  will  aid  us. 

Uker  of  Ui€  stonmch  may  be  complicated  by  hypersecretion,  and 
in  a  few  rare  cases  gastric  tetany  is  associated  \dth  it.  Occasionally 
no  symptoms  pointing  to  a  previous  ulcer  can  l>e  obtained,  though 
there  may  have  been  a  previous  history  of  hyperchlorhydria,  andj 
at  subsequent  operation  the  stenosis  will  be  found  to  Idc  due  to  an 
ulcer  not  entirely  healed. 

In  ectasy  from  pyloric  benign  stenosis  with  hypersecretion  we 
have  excessive  vomiting  of  a  large  quantity  of  greenish -yellow  fluid, 
pain,  cramp-like  attacks,  peristaltic  unrest,  excessive  thirst,  skin  ov^ 
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the  abdomen  dry  and  wrinkled,  loss  of  weight  which  is  often  very 
great,  and  occasionally  some  tinge  of  blood  in  the  vomitus.  The 
patient  presents  almost  a  cachectic  appearance,  and  there  is  in  some 
patients  the  sense  of  resistance,  or  even  a  feeling  of  thickening  at  the 
pylorus. 

The  vomitus  or  contents  aspirated  after  a  test-meal  will  separate 
into  three  layers:  an  upper  layer  of  foam,  middle  layer  yellow  or 
yellowish  green,  and  a  lower  layer  of  sediment.  Meat  is  digested,  the 
sediment  consists  of  starchy  material.  Acidity  is  markedly  increased 
and  content  of  hydrochloric  acid  is  high.  Pepsin  digestion  is  rapid. 
Starchy  materials,  yeast-cells,  and  sarcinae  are  found  under  the 
microscope. 

Examination  further  shows  marked  dilatation  of  the  stomach, 
with  great  relative  motor  insufficiency.  Hyperchlorhydria  with 
atonic  dilatation  must  also  he  differentiated.  The  pain  and  vomiting 
present  some  of  the  symptoms  of  hypersecretion. 

For  example,  in  one  case  a  test-meal  given  at  night  shows  a.  m. 
on  aspiration  500  c.c.  of  contents;  separating  into  three  layers,  fermen- 
tation being  present,  stomach  one  finger  below  umbilicus.  Reich- 
mann's  method  was  then  employed,  i,  e.,  the  stomach  was  thoroughly 
washed  out  and  nothing  given  for  twelve  hours.  Morning  aspiration 
showed  the  organ  to  be  empty,  no  secretion,  hence  the  diagnosis  was 
dear. 

In  many  cases  of  marked  stagnation  of  the  stomach-contents 
with  dilatation,  continuous  secretion  may  be  simulated.  The 
method  of  testing  the  empty  stomach  will  determine  the  diagnosis. 

If  there  have  been  hematemesis,  melena,  circumscribed  tenderness, 
or  dorsal  tenderness,  ulcer  will  be  suspected.  Frequent  examinations 
for  occult  blood  in  the  stomach-contents  and  stool  are  of  service. 

Tetany  may  complicate  hypersecretion  with  dilatation.  The 
symptoms  are  characteristic. 

Prognosis. — In  the  cases  of  pure  chronic  hypersecretion  the 
prognosis  is  fairly  good.  Most  patients  improve  under  treatment, 
but  quite  frequently  there  are  relapses.  Sometimes  the  condition 
persists  for  years.  Hypersecretion  per  se  is  never  fatal.  When 
complications  such  as  dilatation  of  the  stomach  are  present,  the 
serious  features  are  dependent  on  them. 

Treatment. — Prophylaxis. — The  patient  should  not  overwork, 
should  be  relieved  of  all  mental  overexertion,  and  lead  a  rational 
out-of-door  life,  with  proper  attention  to  exercise  and  hygiene. 
Nervous  conditions  when  present  should  be  treated.  The  patient 
should  avoid  bolting  his  food,  should  not  eat  any  irritating  sub- 
stances, such  as  mustard,  pepper,  spices,  alcohol,  and  very  hot  and 
very  cold  food  and  drink;  in  fact,  he  should  avoid  everything  that 
will  overstimulate  the  secretion  of  gastric  juice.     Avoid  smoking. 

Albuminous  food  is  digested  well,  and  starchy  food,  badly;  hence 
the  latter  should  be  reduced  in  quantity. 
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Diet. — This  is  practically  the  same  as  in  hyperchlorhydria,  except 
that  very  large  quantities  of  fluid  should  be  avoided. 

If  the  appetite  and  physical  condition  are  good,  it  is  just  as  well 
to  give  but  three  meals  a  day,  so  as  to  give  the  stomach  a  rest  and 
not  tend  to  keep  up  gastric  secretion.  In  this  event  the  excessive 
acidity  can  be  neutralized  between  feedings  by  alkalis.  Doses, 
5  to  I  dram  (2.0-4.0)  of  magnesia  usta»  milk  of  magnesia,  or  soda 
bicarlxjnate  should  be  given*  as  in  hyperchlorhydria,  in  water  one  to 
two  hours  after  mcals»  and  the  hypersecretion  and  the  pain  relieved 
by  tincttire  of  l3elladonna,  10  drops  (0.6)  t.  i,  d. 

On  the  other  hand,  some  patients,  as  in  hyperchlorhydria,  readily 
feel  satiated,  and  yet  desire  food  frequently.  They  may  also  be 
losing  some  weigh t»  especially  in  the  cases  complicated  with  dilata- 
tion; small  meals,  which  are  readily  expelled  from  the  stomach  (1.  e„ 
in  soluble  form  or  mushes),  must  be  given,  and  yet  the  nutrition  roust 
be  kept  up,  which  last  necessitates  frequent  feeding. 

The  diet,  for  example,  when  given  in  small  frequent  meals  would 
be  as  in  hyperchlorhydria,  but  less  fluid: 

7,30  A.  M, — Milk  or  cocoa,  250  c-c.  (8  ounces),  2  zwieback  or  toast  and  Qgg  (i). 
to.oo  A,  M.^Beef  sandwich  or  ham  sandwich. 
1.30  p.  M* — Soup.   250  e.c.   (8  ounces),  with   raw  egg,  steak   (100  grains), 

potatoes  (50  grams). 
4.00  p.  M.^Same  as  10  a.  m. 
7,00  p.  M. — 2  eggs  or  meat  (100  grains),  2  slices  toast,  butter  (20  grams). 

If  there  is  dilatation,  more  soluble  food  should  be  given   fseej 
Dilatation  of  the  Stomach).     Starches  should  be  given  thoroughly 
cooked,   or  predigested   and   in   small   amounts,   and   preferably  in 
soups  and  mushes;  potatoes  should  li€  mashed  and  alcohol  avoided; 
also  avoid  cabbage,  turnips,  spices,  pickles,  mustard,  etc. 

Medicameots. —  To  iesseyi  hypersecretion. 

Tincture  belladonna  in  doses  of  10  drops  (0.6)  or  more,  t,  i.  d*^ 
Ix-fore  meals,  up  to  physiologic  elTects,  or  extract  Ixflladonna,  J  to  J 
grain  (0.01-0.02),  will  lessen  secretion  and  subsequent  hypersecretion. 
Atropio,  jl^  to  ^V  grain  (0.0006-0.0014)  t,  i.  d.,  by  mouth  or  hypo- 
dermic, is  also  of  value ;  the  pain  and  the  spasm  of  the  pylorus  and  the 
hypersecretion  are  lessened  by  these  remedies. 

One  can  administer  a  large  dose  of  l^elladonna  after  lavage  before 
withdrawing  the  tube.  Bismuth  subnitrate,  30  grains  (2.0).  in 
2  ounces  (60.0)  water,  t.  i.  d.  half  an  hour  before  meals,  or  olive  oil, 
I  ounce  (,^0.0)  t.  i.  d.  before  meals,  or  the  latter  containing  30  grains 
(2.0)  of  bismuth,  lessen  secretion* 

Large  doses  of  morphin,  as  have  been  recommended,  I  beheve 
to  be  a  pernicious  method  for  obvious  reasons. 

For  Attacks  of  Pain, — Alkalis,  such  as  milk  of  magnesia  (PhiUips), 
\  ounce  (15.0)  in  2  ounces  (60,0)  of  water,  or  magnesia  tista,  i  dram 
(4.0),  or  soda  bicarbonate  alone,  i  dram  (4.0),  or  combined  with  the 
above,  are  of  service.     Albumin-water  (white  of  raw  ^^)  or  gelatin, 
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5  to  10  per  cent,  solution,  i  ounce  (30.0),  are  useful.  Heat  should  be 
applied  externally.  Lavage,  preferably  with  an  alkaline  solution, 
with  I  ounce  (30.0)  milk  of  magnesia  in  i  quart  (liter)  of  warm  water, 
or  with  soda  bicarbonate,  i  ounce  (15.0),  or  magnesia  usta,  i  ounce 
(15.0)  in  the  same  amount  of  water,  is  the  best  method.  A  small 
quantity  may  be  left  in  the  stomach  and  belladonna,  10  drops 
(0.6),  with  an  additional  dose  of  the  alkali  poured  in  before  remov- 
ing the  tube. 

In  some  cases  it  may  be  necessary  to  administer  a  hypodermic 
of  codein,  J  to  J  grain  (0.0016-0.032),  or  morphin,  J  to  J  grain  (0.008- 
0.016).     They  should  only  be  given  by  a  nurse  or  physician. 

Alkalis. — If  there  be  no  ectasy,  a  course  at  Carlsbad  is  of  service, 
or  artificial  Carlsbad  salts  or  the  imported  salts,  or  alkaline  mineral 
waters,  such  as  Vichy,  can  be  taken  at  meals  or  just  before  meals. 
This  lessens  hyperacidity  and  thus  aids  digestion. 

To  prevent  subsequent  attacks  of  pain  an  alkali  should  be  given 
at  the  height  of  digestion,  about  two  to  two  and  a  half  hours  after 
food;  magnesia  usta  or  milk  of  magnesia,  |  to  2  drams  (2.0-8.0),  alone 
or  combined  with  soda  bicarbonate  or  ammonia  magnesia  phosphate, 
as  described  under  Hyperchlorhydria,  are  useful. 

Lavage. — Reichmann  and  Riegel  were  the  first  to  recommend 
lavage  for  the  treatment  of  this  condition.  Reichmann  and  Einhorn 
perform  lavage  in  the  morning  with  the  stomach  fasting,  while  Riegel 
washes  it  out  six  or  seven  hours  after  the  heavy  meal.  My  method 
is  entirely  dependent  on  the  time  of  appearance  of  the  symptoms. 
If  the  attack  comes  on  at  midnight  or  early  in  the  morning,  it  seems 
most  logical  to  perform  thorough  lavage  at  Ix^dtime  with  an  alkaline 
solution,  leaving  some  of  it  in  the  organ,  and  also  pouring  into  it  a 
large  dose  of  belladonna,  10  to  15  drops  (0.6-1.0). 

If  the  attacks  come  on  after  breakfast  or  the  noon  meal,  then 
the  early  morning  lavage  on  the  empty  stomach  seems  best.  I  often 
recommend  pouring  Carlsbad  salts  directly  through  the  tulx?  before 
withdrawal.  With  srccrc  pain  it  may  be  necessary  to  perform  lavage 
again  during  the  exacerbation. 

If  there  l)e  dilatation  and  marked  retention  of  food,  lavage  six 
hours  after  the  full  noon  meal  is  necessary,  then  followed  by  a  light 
supper;  an  alkali  and  belladonna  should  l^e  given  at  bedtime. 

In  some  obstinate  cases  Reichmann  recommends  lavage  with 
1 :  1000  to  1 :  2000  silver  nitrate  solution.  It  is  safest  to  wash  the 
stomach  with  about  500  c.c.  of  this  solution,  150  c.c.  at  a  time,  and 
then  wash  out  the  stomach  with  warm  water.  Normal  salt  solution 
may  be  substituted  if  there  is  much  irritation.  Some  also  recom- 
mend the  internal  administration  of  J  to  J  grain  (0.01 1 -0.0 16)  of 
silver  nitrate  in  pure  form  or  in  solution  t.  i.  d.  and  at  bedtime. 

Stomach  Spray. — Einhorn  claims  excellent  results  from  spraying 
the  stomach  with  his  gastric  spray  with  nitrate  of  silver  i :  2000  to 
1 :  1000  after  a  previous  washing  with  warm  water. 
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Dir€ct  GahamxaUon. — The  same  author  reports  good  restdta 
from  internal  galvanization  of  the  stomach,  emfdoying  it  and  the 
gastric  spray  on  alternate  days.  Riegd  finds  no  benefit  from  intra- 
gastric galvanization  unless  atony  is  present,  and  in  this  I  agree. 

If  the  condition  of  chronic  hypersecretion  be  complicated  by 
dilatation,  this  condition  must  be  treated.  Rose's  belt  is  of  vahie  for 
atonic  ectasia.  If  there  is  pyloric  stenosis,  gastro-enteraatomy  is 
indicated. 

Lavage  with  an  alkali,  belladonna  or  atropin  in  large  doses, 
the  alkaline  treatment,  diet,  and  in  some  cases  qnBying  or  lavage 
with  nitrate  of  silver,  are  the  chief  requirements. 


CHAPTER  XV 

DISTURBANCES  OF  THE  MOTOR  FUNCTION  OF  THE 
STOMACH-ACUTE  ATONY-CHRONIC  ATONY- 
ACUTE  DILATATION  OF  THE  STOMACH-<MRONIC 
DILATATION  OF  THE  STOMACH 

ATONY  OF  THE  STOMACH 

Atony  of  the  stomach  may  be  defined  as  a  relaxation  and  weaken- 
ing of  the  muscular  wall  of  the  organ,  so  that  it  cannot  empty  itself 
in  the  normal  time,  and  thus  motor  insufficiency  results.  It  is  a 
perversion  of  motor  function.  With  simple  atony,  the  stomach  is 
of  normal  size,  but  motor  insufficiency  exists.  When  the  organ  is 
enlarged,  we  speak  of  ectasy  or  dilatation,  which  is  combined  with 
motor  insufficiency. 

There  are  two  types  of  atony  of  the  stomach :  First,  acute  atony; 
second,  chronic  atony. 

Acute  Atony  of  the  Stomach 

Acute  atony  of  the  stomach  may  occur  as  a  preliminary  to  acute 
dilatation  of  the  stomach,  just  as  may  chronic  atony  to  chronic 
atonic  dilatation. 

Acute  atony  does  not  necessarily  result  in  acute  dilatation. 

Many  of  the  causes  which  produce  acute  dilatation  are  the  factors 
with  acute  atony,  but  the  stomach  has  not  become  dilated.  The  early 
recognition  of  the  condition  is,  therefore,  important.  The  motor 
insufficiency  which  occurs  with  it  may  also  lead  to  error  in  diagnosis. 
The  condition  takes  place  most  frequently  after  overloading  the 
stomach,  bolting  the  food,  or  indigestible  food,  or  alcohol.  It  may 
complicate  acute  gastritis,  with  belching,  fulness  or  discomfort  in 
the  stomach,  some  distention,  constipation,  and  delayed  vomiting; 
in  fact,  merely  discomfort  for  a  considerable  period  of  time  and  then 
the  vomiting  of  food  taken  some  hours  before.  The  splashing  sound  is 
present.  The  stomach  becomes  distended,  tympanitic,  and  often 
sensitive  to  pressure.  A  sudden  attack  of  retention  of  chyme  for  an 
abnormal  length  of  time  is  the  salient  symptom. 

In  one  case,  because  of  motor  insufficiency  following  a  single 
dietary  indiscretion,  a  diagnosis  of  ectasy  with  motor  insufficiency 
was  made.  Examination  demonstrated  normal  functions,  the 
attack  evidently  being  an  acute  atony  (acute  motor  insufficiency) 
of  temporary  duration. 
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During  typhoid  or  the  infectious  diseases^  gastric  disturbances 
with  belching,  discomfort,  sudden  distention  of  the  stomach,  consti- 
pation, or  diarrhea »  with  delayed  vomitifif^,  the  vomit  us  ct»nsistiBg  of 
milk  (curdled)  or  other  food  taken  some  hours  previously^  are  significant 
of  this  condition.  There  may  be  evidences  in  the  stool  of  nourishnient 
taken  forty-eight  hours  before. 

Treatment. — The  immediate  emptying  of  the  gastro-intestinal 
tract  is  the  indication.     Lavai^e  should  be  performed  at  once, 

A  good  cathartic,  calomel,  3  to  5  grains  (0.2-0,3),  or  blue  mass, 
5  grains  (0.3),  followed  by  a  saline  cathartic,  should  be  given. 

Castor  oil,  1  to  2  ounces  (30.0-60.0),  is  also  excellent.  Enemata,  and 
especially  rectal  irrigation  ^  are  of  value  to  produce  intestinal  peristalsis. 

Acute  atony  may  prtigrcss  rapidly  to  acute  dilatation  or  develop 
more  slowly  for  ten  to  twelve  hours,  and  then,  if  untreated,  result  in 
acute  ectasy.     Its  early  recognition  is,  therefore,  important. 


Chronic  Atony  of  the  stomach 

(Synonyms. — Motor  Iiisuffidciicy ;  Gastric  Insufficiency;  Motor  Insufficiency  of 
the  First  Degree;  Myasthenia  Ventnculi;  Atonia  Gastrica,') 

Chronic  atony  of  the  stomach,  if  untreated,  may  result  in  the 
atonic  ty|>e  of  dilatation  of  the  stomach. 

Its  correction  is»  therefore,  of  great  importance.  We  use  the 
term  "  chronic  **  in  distinction  from  the  acute,  evanescent  form.  Id 
the  pure  cases  na  dilatation  is  present. 

Etiology. — Atony  of  the  stomach  may  complicate  many  digesti\e 
disorders,  such  as  chronic  gastritis,  h3^perchlorhydria,  neurasthenia 
gastrica,  and  diseases  of  the  heart  and  lungs,  as  tuberculosis.  It 
occurs  in  nervous  and  hysteric  subjects  and  may  exist  as  a  primary 
neurosis. 

It  may  tK:cur  as  a  result  of  biliary  colic  or  the  crisis  of  tabes. 

Symptoms. — If  atony  occurs  as  a  complication  of  some  other 
affection  of  the  stomach,  its  symptoms  will  be  overshadowed  by 
the  primary  disease.  The  characteristic  symptoms  of  atony  are:  a 
fcelinE  of  fulness  after  meals,  slight  distention,  Ix^lching  of  gas,  dimi- 
nution of  appetite,  headache,  and  constipation.  The  resulting  motor 
insufficiency  is  productive  of  fermentation  and  gas  production. 

Physical  Eaeam^ination,— There  is  generally  some  distention  of 
the  stomach  with  gas.     The  splashing  sound  is  easily  produced  over. 
the  greater  part  of  the  stomach  an  hour  or  two  after  the  test -breakfast, ' 
or  four  or  fi%^e  hours  after  a  full  meaL     If  the  splash  extend  to  the 
umbiiicus  or  bel(rdi'  it,  this  is  evidence  that  dilatation  is  associated. 

If  movable  kidney  is  associated,  gastroptosis  is  present*  These 
are  not  pure  cases. 

An  hour  after  Ewald's  test-breakfast  aspiration  of  the  stomach- 

^  Rose  has  called  to  our  attention  that  atonia  gastrica  is  an  improper  tenri, 
really  meaning  abdominal  relaxation.  It  b  so  applied  in  our  work  to  define 
splanchnoptosis. 
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contents  will  remove  100  c.c.  or  more  of  gastric  contents;  an  excellent 
test  taken  in  connection  with  the  s3rmptoms. 

Six  hours  after  Leube's  test-<linner,  aspiration  and  lavage  show 
considerable  ch3rme,  150  to  200  c.c.  The  fasting  stomach  in  the 
morning  is  found  empty. 

Boas  states  that  on  filling  the  stomach  with  water,  the  greater 
curvature  will  descend  as  water  is  added.  This  is  not  reliable.  The 
lower  border  will  descend  after  a  moderate  amount  of  water,  if  the 
stomach  is  dilated. 

Prognosis. — ^This  is  good  if  proper  treatment  is  instituted. 

Treatment. — If  hyperchlorhydria  or  chronic  gastritis  is  present, 
each  should  receive  appropriate  treatment;  as  should  tuberculosis, 
endocarditis,  nervous  conditions,  etc. 

In  all  cases  of  chronic  atony  erf  the  stomach,  Rose's  plaster  belt 
is  indicated.  Atony  of  the  intestines  is  frequently  associated,  and 
the  use  of  mechanic  support  lends  tone  to  the  general  musculature 
of  the  abdomen,  keeps  the  stomach  well  supported,  and  prevents 
aUmic  dilatation  of  the  organ. 

Vibratory  massage  or  massage  over  the  entire  gastro-intestinal  tract 
is  of  value.  It  stimulates  the  muscles  and  lessens  the  tendency  to  con- 
stipation. Outdoor  exercise,  walking,  golf,  and  horseback  riding  are 
indicated.  In  some  cases  douching  the  abdomen  is  of  service;  in  this 
event  one  must  employ  a  silk  elastic  abdominal  support,  which  can 
be  readily  removed.  I  have  secured  the  best  results  with  Rose's 
belt.  The  patient  should  not  overwork,  either  mentally  or  physically, 
and  should  eat  slowly  and  masticate  the  food  thoroughly;  the  teeth 
should  be  kept  in  good  condition.  An  excessive  quantity  of  fluid 
should  not  be  taken — in  all,  including  water,  soups,  tea,  etc.,  not 
over  i\  liters  a  day. 

It  is  best  to  give  numerous  divided  meals  of  rather  moderate  size, 
four  or  even  five  daily,  so  as  not  to  overburden  the  stomach  with 
three  large  meals,  and  allow  it  to  thoroughly  empty  itself. 

The  diet  may  include  bread  (fresh  and  hot  breads  are  inter- 
dicted) and  butter,  eggs  in  various  forms,  cereals,  milk,  soup,  chicken, 
steak,  chops,  game,  squab,  fish,  oysters,  and  green  vegetables,  which 
are  specially  valuable  for  the  constipation;  cocoa,  weak  tea,  occa- 
sionally weak  coffee,  with  milk  and  sugar.  The  diet  must  be  modi- 
fied if  hyperchlorhydria  or  chronic  gastritis  is  present,  or  to  suit 
the  special  idiosyncrasies  of  the  patient.  Alcohol  should  be  inter- 
dicted. An  occasional  cigar  smoked  with  a  holder  is  allowable  unless 
there  is  catarrh. 

Medicaments, — Strychnin  or  nux  vomica  is  of  great  service  to 
tone  up  the  muscular  system.     They  may  be  given  alone,  or 

I^.     Tr.  nucis  vomicae itrx  (0.5Q  c.c.) ; 

Comp.  tinct.  cinchona nRxv  (0.888  c.c). — M. 

Sig. — Give  in  a  wineglassful  of  water  t.  i.  d.  half  an  hour  before  meals.  Some 
prefer  it  at  the  same  time  after  meals. 
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or,  if  the  patient  is  anemic,  it  may  be  combined  with  iron  and  arsenic, 
thus: 

1$.     Strych.  sulph gr.  |\j  (0.0021J; 

Sod.  arsen gr.  ?<r  (0.0013); 

Blaud's  iron  pill gr.  v  (0.3). — M. 

One  pill ;  administer  t.  i.  d.  after  meals. 

Strychnin  sulphate,  ^\  to  -sjs  grain  (0.00108-0.02 1),  is  excellent,  or 
tincture  nux  vomicae  in  combination  with  fluidextract  of  condurango, 
or  compound  tincture  of  cinchona,  thus: 

I^.     Tinct.  nucis  vomicae,   \  ,._      .  ^     /  u     <..  »"\      %# 

Fluidext.  condurango  J *»  "5  c.c.  (about  5ij).-M. 

Dose,  20  drops  in  water,  t.  i.  d.  before  meals. 

If  hyperchlorhydria  is  present,  I  omit  strychnin;  though  Musser 
advocates  nux  in  the  neurotic  type. 
Other  useful  iron  preparations  are : 

Iron  tropon 5 j  to  ij  (4.0-8.0).  t.  i.  d. 

Peptomangan  (Gude) 5j  to  iij  (4.0-12.0},  t.i.d. 

To  be  given  in  water  or  milk  after  meals. 

Electricity. — This  is  of  service  applied  by  the  external  method  or, 
in  some  cases,  by  intragastric  faradization. 

Static  electricity  or  the  high-frequency  current  may  be  useful  in 
nerVous  cases. 

iMvage  is  not  indicated. 

Massage  or  vibratory  tnassage  is  especially  useful. 

For  Constipation. — The  green  vegetables,  brown,  rye,  and  Graham 
bread,  and  raw  or  stewed  fruits  are  serviceable.  A  glass  of  water 
should  be  taken  on  rising.  The  patient  should  accustom  himself  to 
go  to  stool  at  a  definite  hour,  and  on  the  closet  may  gently  massage 
the  stomach  and  bowels  to  aid  action. 

A  small  gluten  or  glycerin  suppository,  or  the  injection  of  i  ounce 
(30.0)  of  olive  oil,  or  4  to  6  ounces  (125-185  c.c.)  of  warm  water  have 
a  good  effect  in  exciting  peristalsis;  or  a  soapsuds  enema,  but  never  of 
larger  size  than  i  quart  (liter).  Olive  oil  injection,  i  pint  to  i  quart 
(500  c.c.  to  I  liter),  at  bedtime,  to  be  retained,  is  useful. 

It  may  be  necessary  to  employ  medication,  such  as  extract  of  cas- 
cara,  i  to  4  grains  (0.065-0.26),  at  bedtime,  or  fluidextract  of  cascara, 
I  to  2  drams  (4.0-8.0),  or  pills,  such  as  the  lapactic,  aloin,  belladonna^ 
podophyllin,  phenolax,  purgen  tablets,  regulin,  etc. 

ACUTE  DILATATION  OF  THE  STOMACH 

Acute  dilatation  of  the  stomach  may  be  defined  as  acute  atony 
of  the  stomach,  with  resulting  acute  motor  insufficiency,  gradually 
merging  into  a  paralytic  condition,  and  accompanied  by  a  distention 
of  the  organ  to  beyond  its  normal  physiologic  limits.     Its  lower 
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border  extends  to  the  umbilicus  or  usually  to  below  this  pomt,  and 
ihe  stomach  may  even  occupy  the  entire  abdominal  cavity. 

B  run  ton,  Fagge»  Boas,  Hemraeter,  notably  Camplx-U  Thomson/ 
and  Lewis  A.  Conner,^  have  written  on  this  subject.  The  fatal  or 
most  severe  cases  have  Ix^en  reported,  but  the  condition  occurs  quite 
frequently.  I  have  already  referred  to  numerous  t)^pes.'  Personal 
investigation  demonstrates  that  five  anatomic  types  of  acute  ectasy 
exist: 

1.  Acute  dilatation  of  the  stomach  alone. 

2.  Acute  ectasy^  which  supervenes  on  an  existing  chronic  dilata- 
tion (due  to  stenosis  of  the  pylorus).     Thomson  also  reports  one  case. 

3.  Acute  dilatation  of  the  stomach  and  duodenum,  the  most 
fatal  type. 

4.  Acute  dilatation  of  the  stomach  engrafted  on  chronic  atonic 
dilatation. 

5.  Acute  dilatation  of  the  stomach  and  intestines^  a  mixed  type, 
so-called  acute  tympanites. 

This  last  is  quite  common,  especially  in  the  acute  infectious 
diseases,  such  as  t>^hoid  fever  and  pneumonia. 

For  a  complete  description  of  the  theories  of  its  mechanism  and  of 
the  subject,  I  refer  my  readers  to  the  ''American  Journal  oi  Surgery," 
No\*^mber-December»  1908.  Weston  and  the  author  found  that  the 
fibrous  attachment  of  the  transverse  duodenum  to  the  diaphraj^m 
(muscle  of  Treitz)  and  the  pressure  of  the  dilated  stomach  on  the 
transverse  duodenum  were  chief  factors  in  the  production  of  the  gas- 
troduodenal  type  of  dilatation.  Mesenteric  traction  was  chiefly  pro- 
duced by  the  downward  pressure  of  the  stomach  on  the  intestines, 
which  last  exercised  a  counter  tract  ion  against  the  muscle  of  Treitz. 
The  collapsed  intestines  were  the  result  of  pressure. 

Mechanism  of  the  Production  of  Acute  Dilatation  of  the  Stomach. 
— ^The  nature  of  the  condition  as  stated  is  undoubtedly  an  anttc  atony, 
with  acute  motor  insuffuietuy,  finally  merging  into  a  paralytic  con- 
dition.  Many  factors  in  the  production  of  acute  dilatation  have  been 
described,  namely: 

1.  Section  of  the  v^agi — by  Carion  and  Hallion — producing  acute 
dilatation  of  the  stomach,  thus  demonstrating  that  an  injury  or  in- 
flammation of  tliese  nerves  may  be  a  cause,  as  in  cerebral  injury,  or 
p*neumonia  at  the  base. 

2,  Injury  to  the  dorsal  spine  by  stimulation  of  the  inhibitory 
nerves. 

3,  Direct  action  of  the  agent  on  the  musculature  or  its  terminal 
nerve-filaments;  among  such  may  be  chloroform,  anesthesia,  toxemia 
from  fermentation,  etc. 

4.  Traumatism. 

'  Brochure. 

*Amer.  Jour.  Med.  Sd,,  March,  1907. 
^Med.  News,  Aug.  6,  I904» 


368 


DISBAffllS  OF  THB  STOKACH  AND  PmWTmtfS 


5.  Spasmodic  stenosb  of  the  pylorus^  due  to  fiennentatkn  or  hy- 
peracidity. 

6.  Acute  gastrorrhea  (Morris) ;  or  possibly  acute  gastrosueeonhca 

(Kemp). 

7.  Spelling's  and  Conner's  experiments  oa  spasmodic  doaure  of 
the  cardia,  and  the  demonstration  of  kinks  in  various  ports  of  the 
duodenum,  or  of  spasm  of  the  pylorus. 

8.  Rotation  of  the  pylorus. 

9.  Spelling's  and  Braun's  experiments,  demonstrating  that  acute 
dilatation  of  the  stomach  is  a  paralytic  condition  by  produdng  it 
with  animals  under  deep  narcosis. 

ID.  Rotation  at  junction  of  cardia  and  esophagus. 
1 1.  Toxemia  from  infection,  as  from  the  toxins  of  tyfdioid,  pneu- 
monia, etc. ;  or  auto-intoxication  from  improper  diet,  rausiug  gutro- 

intestinal  dilatation  during  the 
course  of  these  diseases.  Dietary 
indiscretions  are  the  causes  of  acute 
ectasy  of  the  milder  types  wUicb  I 
shall  shortly  describe. 

12.  ObstfucHoH  of  Uu  Uramsmrsi 
duodenum  is  one  erf  the  frequent 
causes  so  far  found  in  the  &tal 
cases,  producing  acute  gastrodno- 
denal  dilatation,  the  most  danger- 
'  ous  type.  There  are  a  number  of 
causes  given  for  this  condition, 
notably: 

(a)  Mesenteric  obstruction  of  the 
duodenum  from  mesenteric  traction. 
Out  of  69  fatal  cases,  19,  or  27.5  per 
cent.,  Conner  states  were  caused  by 
this,  and  probably  33  to  50  per  cent 
is  nearer  the  figure,  according  to  his  view.  Albrecht  Srst  called 
attention  to  its  condition,  performing  ntunerous  experiments. 

(b)  Pressure  from  the  distended  stomach  on  the  transverse  duo- 
denum, producing  complete  obstruction,  is  most  frequently  the  cause 
in  my  belief. 

(c)  The  firm  fibrous  band  (muscle  of  Treitz)  attaching  the  trans- 
verse duodenum  to  the  crus  of  the  diaphragm,  a  factor  hereafter  noted 
and  demonstrated  by  Dr.  Weston  and  myself,  is  also  an  important 
factor. 

Regarding  mesenteric  traction,  Conner  further  believed  that  the 
conditions  essential  for  this  were  the  dorsal  position,  an  empty  intes- 
tine, and  a  mesentery  of  such  length  that  the  intestine  can  slip  into 
the  pelvis  and  yet  hang  free.  He  holds  that  fasting,  purges,  and 
enemas  after  operation  have  a  possible  bearing. 

Accessory  factors  are  suggested,  such  as  a  lax  abdominal  wall. 


Fig.  172. — Experiment:   Acute  dila- 
tation by  COa  distention. 
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pressure  from  weight  of  hepatized  lungs  (in  pneumonia),  coughing 
and  laughing  paroxysms,  lordosis,  or  an  abnormal  position  of  the  duo- 
denum. It  generally  crosses  the  third  lumbar  vertebra;  the  fourth  is 
the  most  prominent,  and  more  pressure  would  be  exercised  at  this 
point. 

Clotted  blood  behind  the  transverse  duodenum  was  a  cause  in  one 
case. 

On  the  other  hand,  some  believe  the  stomach  dilatation  is  the 
primary  factor,  and  the  mesenteric  constriction  is  produced  second- 
arily by  the  stomach  forcing  down  the  intestines. 

T.  Satterthwaite  and  the  author  studied  the  effects  of  acute 
gastric  distention  on  the  pulse  and  respiration  by  artificially  dis- 
tending the  stomachs  of  patients  with  carbonic  acid  gas  and  taking 
the  blood-pressure  before,  during,  and  after  the  experiment.  In 
Fig.  172  is  illustrated  the  result  in  one  of  our  cases. 

Physician Position  dorsal. 

Pulse.  Pressure.  Respiration.  Pulse. 

Before  distention 72  135  18       Slightly  irritable  (to- 

bacco). 

After  distention 86  120  24       Irregular      in     force; 

some  intermission 
in  the  l)eats. 

Pain  under  the  sternum  and  over  the  abdomen,  sensation  of 
suffocation  and  of  flushing  of  the  face,  nausea,  and  discomfort  ac- 
company the  acute  distention.  The  stomach  extends  to  one  finger- 
breadth  below  the  umbilicus;  in  all  a  distention  of  35  fingers-breadth. 

Aspiration  of  the  contents  relieved  the  symptoms.  These  facts 
emphasize  the  danger  of  overdistention  of  the  stomach  with  carbonic 
acid  gas  for  testing  the  position  of  the  organ  in  patients  with  car- 
diac or  pulmonary  di.sease,  or  in  old  age,  also  the  danger  of  acute 
ectasy  as  a  complication.  Moreover,  the  true  dimensions  of  the 
stomach  may  not  be  obtained  by  the  method  of  carbonic  acid  gas 
distention. 

In  this  connection,  the  author  feels  that  he  must  briefly  refer  to 
an  article^  entitled  "  The  Non-entity  of  Acute  Dilatation  of  the 
Stomach,"  to  which  some  physicians  have  referred.  As  a  sample 
the  writer  states,  "  But  as  has  been  already  intimated,  nothing  short 
of  crushing  and  stretching  of  the  musculature  should  cause  acute 
dilatation,  and  such  causes  do  not  exist."  Such  productions,  when 
taken  seriously  by  the  profession,  do  positive  harm.  The  author 
invites  the  writer  of  this  article  or  any  skeptic  to  test  on  himself  the 
experiment  with  tartaric  acid  and  bicarbonate  of  soda.  Ingest 
separately  about  3  drams  (12.0)  each  of  soda  bicarbonate  and  tartaric 
acid  in  8  ounces  (250  c.c.)  of  water  and  observe  the  results.  A  physi- 
cian or  nurse  should  be  at  hand  with  a  stomach-tube. 

^  Med.  Rec.,  Nov.  5,  1910. 
24 
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Btkdogy  of  Acute  Bcteqr.— It  may  be  primaiy 
The  causes  are  as  foll(ms:  Indigestible  food;  i 
as  typhoid,  pneumonia,  acute  tubeicu]08is»  and 


or  agrondafji 
sodi 


Fig.  173. — Acute  dilatation  of  the  stcmiadi  dttrinf  epikfrtie 

convalescence  from  long-continued  disease,  as  cfarook  tnbefCuloBtti 
hip-disease,  pneumonia,  typhoid,  sarcoma,  and  anemia;  injuiy  to  the 
head  or  spine;  tratunatism  to  the  abdomen;  postoperative,  m  wbkh 


Fig.  174. — ^Acute  dilatation  of  the  stomach  in  migraine,  August  29,  1900. 
Borders  of  stomach:  i,  August  16;  2,  August  29,  in  the  morning;  3,  August  39, 
in  the  evening;  4,  August  30,  in  the  morning;  5,  August  30,  in  the  evening;  6. 

August  31,  in  the  morning. 

manipulation  of  the  viscera,  shock,  uremia,  sepsis,  and  the  anesthetic 
are  factors;  one  case  after  gastro-enterostomy  reported  by  the  author; 
retroperitoneal  abscess;  disease  and  deformity  of  the  spine,  lordosis, 
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et€.;  application  of  plaster  jacker  in  spinal  deformity;  paroxysm  of 
laughing  supposedly  (true  cause  undiscovered).  Toxemia  or  auto- 
intoxication are.  therefore,  factors  in  many  eases. 

.4^1'. — It  may  occur  from  infancy  to  old  age.  Three-fourths  of 
the  cases  are  developed  during  adolescence  or  early  adult  life  (ten  to 
forty  years). 

Sex. — Is  about  equally  divided. 

Clinically,  we  may  classify  acute  dilatation  of  the  stomach  into 
cases  presenting  various  clinical  types,  in  this  sense  atypic^  and  into 
tiie  t\^ic  cases,  which  are  usually  described. 


I*ig.  175* — Acute  dilatation  of  stomach  wnh  tachycardia. 


Clinical  Types  of  Acute  Ectasy.^I  shall  briefly  refer  to  these 
cases,  which  have  already  l3een  fully  reported  by  me.^ 

I.  Cases  of  Acute  Dilatation  of  the  Stomadi  with  Symptmns  Pointing 
to  the  Nenmis  System. — Cmnndsions  in  Infants  and  Young  ChiidreH. — 
Auto-intoxication  is  the  cause,  I  have  seen  a  case  in  an  infant  two 
years  of  age  in  which  tJie  stomach  extended  2  inches  below  the 
umbilicus.     Vomiting  of  bread  and  curds  occurred,  with  immediate 

»  Amer.  Jour,  of  Surg.,  Nov. -Dec.,  1908. 


cessation  of  convulsions  and  retyrn  of  the  stomach  to  normal  position. 
Repeated  attacks  may  lead  to  chronic  ectasy  or  epilepsy. 

Epilepsy, — Mangelsdorf  ^  has  demonstrated  acute  ectas\'  during 
the  convulsive  seizure  and  the  gradual  return  to  normal   position 

(Fig.  173). 

Migraine. — The  same  author  noted  similar  conditions  during 
attacks  of  migraine  (Fig.  174),  and  reports  500  cases  in  epilepsy 
and  migraine. 

louder  Brunton^  noted  transitory  dilatation  in  sick  headache. 

Tetany. — Broadbent^  describes  a  case  of  acuU  ectasy  with  tetany, 
which  ended  in  recovery. 


Fig.   176. — Acute  diktatioa  of  the  stomach  with  symptoms  of  pseudo^ansina 

pectorisv 


Chorea. — Acute  ectasy  has  been  reported  as  a  terminal  event  in 
chorea.* 

3.  Acute  Ectasy  Producini^  Acvie  Cardiac  Symptoms. —  Tachy- 
cardia.— Girlp  age  twenty -one,  with  chronic  endocarditis,  excellent 
compensation,  no  gastric  disturbances.  Tachycardia,  210  beats  per 
minute,  followed  dietary  indiscretion.  Acute  ectasv'  was  found  as  in 
Fig.  175.  Eraesis  occurred,  the  stomach  contracted  to  normal  size, 
and  the  tachycardia  ceased.  The  patient  suffered  from  sev^eral  at- 
tacks, but  has  had  no  further  trouble  since  she  has  exercised  care  in 
diet. 

^  Rose  aikd  Kemp,  Atocita  Gastrica. 

-  AUbuit*s  System  af  Medtcine,  voL  iit.  p  392. 

*  PractitioQcr,  190S,  *  Lmncet,  April  iq,  iSga 
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Pseudo-angina  Pectoris, — Female,  age  sixty-five,  suffered  from 
attacks  of  pseudo-angina,  following  dietary  indiscretions,  at  times 
consciousness  was  lost.  A  number  of  attacks  occurred  and  in  every 
instance  acute  ectasy  was  present,  as  in  Fig.  176.  Emesis  relieved 
both  the  dilatation  and  the  attack.  Ultimate  cure  resulted  from 
proper  diet. 

4.  Acute  Ectasy  Complicating  Infectious  Diseases,  Notably  Typhoid 
and  Pneumonia. — The  tympanites  of  typhoid  is  frequently  not  purely 
intestinal.  Acute  gastro-intestinal  dilatation  is  by  no  means  rare; 
in  fact,  I  have  found  it  quite  frequent.  Systemic  infection  or  im- 
proper diet  cause  this  condition.  Acute  gastroduodenal  dilatation 
has  been  reported. 

In  the  milder  types  of  acute  gastro-intestinal  dilatation  there  is 
often  no  vomiting.  There  are  cardiorespiratory  symptoms  which 
might  suggest  pulmonary  involvement.  Examination  shows  acute 
distention.  Postural  treatment,^  by  elevation  of  the  head  of  the 
bed,  enteroclysis,  and  lavage,  will  relieve  the  symptoms.  The  same 
mixed  type  of  distention  may  occur  with  pain  and  shock  and  simulate 
perforation.  After  relief  of  the  distention,  examination  shows 
absence  oj  muscular  rigidity  (no  peritonitis). 

In  the  acute  distention  of  typhoid,  with  intestinal  hemorrhage, 
lavage  will  relieve  gastric  distention  and  diminish  intra-abdominal  ten- 
sion.    I  have  never  seen  it  recommended. 

Pneumonia. — We  may  have  the  gastroduodenal  type  of  acute 
ectasy,  of  which  several  cases  are  reported.  The  mixed  type  is  quite 
common  and  constitutes  a  serious  danger.  Undoubtedly,  sudden 
heart-failure  has  been  precipitated  by  this  condition.  The  etiology 
and  treatment  are  the  same  as  in  typhoid  fever.  There  is  greater 
danger  to  the  heart  from  the  pressure  than  from  the  passage  of 
the  stomach-tube. 

5.  Acute  Ectasy  with  Coprostasis  the  Prominent  Symptom. — 
Male,  age  fifty-five,  following  indiscretions  in  diet,  complained  chiefly 
of  coprostasis,  with  occasioaal  vomiting.  Constipation  had  been 
present  eight  days  when  I  saw  the  case.  Fecal  impaction  was 
present  in  the  sigmoid  and  caput  coli. 

Frequent  lavage,  enteroclysis,  and  cathartics  relieved  the  con- 
dition. In  Fig.  177  is  depicted  the  stomach  before  and  after 
relief. 

6.  Acute  Dilatation  Supervening  on  Chronic  Ectasy. — Female, 
age  forty-five,  suffered  from  chronic  ectasy  due  to  pyloric  stenosis 
from  ulcer.  Following  a  dietary  indiscretion,  acute  ectasy  resulted 
with  gastrosuccorrhea,  pain,  vomiting,  peristaltic  waves,  constipa- 
tion, and  collapse. 

In  Fig.  178  is  shown  the  acute  ectasy,  with  return  to  the  position 
of  chronic  ectasy   after  lavage.     Subsequently  gastro-enterostomy 
was  performed  with  a  gain  of  100  pounds  in  the  patient's  weight. 
*  See  Treatment  of  Typhoid  Fever. 
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Symptoms  of  the  Severe   Cases.— The  symptoms  are  charac- 
teristic, and  are  as  follows: 

Sudden  abdomiaal  distention*  pain,  tenderness,  excessive  votnVtr- 
ing,  constipation,   thirst,   scanty  urine,  and  collapse.     It  has  U 
mistaken  for  intestinal  obstruction  or  for  peritonitis. 

Onset.— This  is  nearly  always  sudden.  The  patient  may  be  w^^ 
or  suffer  from  some  illness  taking  its  usual  course »  when  he  suddeix^^ 
complains  of  great  distention,   discomfort,   or  se^^ere   pain  in  \M^^ 


Fig.  177. — Acute  dilatation  of  the  stomach,  with  ctiL 

a  prominent  symptom. 


u  (ten  days*  dtiratioo) 


abdomen.     This  is  rapidly  followed  by  vomiting,  which  is  the  mi 

constant  symptom,  begins  early,  and  generally  persists  throughoui 
the  attack.  Rarely  there  may  be  an  intermission  due  to  tem- 
porary cessation  of  secretion »  or  cessation  of  vomiting  may  be  a 
terminal  event,  the  abdominal  muscles  and  diaphragm  being  no 
longer  able  to  expel  the  contents.  Cessation  of  vomiting  is,  therefore, 
not  always  a  favorable  symptom. 

The  vomiting  is  profuse,  in  large  amounts,  and  comes  up  in 


I 

out™ 


wtthout  straining.  In  the  early  stage  it  may  consist  of  the  gastric 
contents,  of  food  in  various  degrees  of  fermentation;  later,  it  becomes 
thinner  and  watery,  and  generally  of  a  greenish  hue.  It  is  often 
described  as  bilious.  It  may  be  brownish,  gra>Hsh,  or  even  inky 
black;  occasionally  there  may  !>e  a  trace  of  blood.  Often  in  the 
postoperative  cases  acute  distention,  pain,  and  greenish  vomiting 
are  the  first  symptoms.  The  vomitus  may  be  sour  or  foul  or  even 
(rarely)  feculent  in  odor. 


p,  178. — Acute  diiatation  of  the  stomach  engrafted  on  chronic  dilatation. 

CharacUr  of  the  Vomilus. — Various  constituents,  such  as  bile, 
stase  ferment,  hydrochioric  acid,  lactic  acid,  and  traces  of  blood, 
\4sible  or  occult,  have  been  found- 
Pat  w  is  present  in  tlie  majority  of  cases,  usually  in  the  epigastric 
and  umbilical  regions.  In  the  gastrointestinal  mixed  cases  at  the 
commencement  it  is  more  general  and  acute  from  sudden  distention, 
being  suggestive  of  ixrritoiiitis.  Sudden  perforation  may  even  be  sus- 
pected. Later  there  is  a  feeling  of  distention,  not  so  acute^  with 
accompanying  cardiorespiratory  symptoms.  It  differs  from  the  con- 
tinuous pain  of  acute  obstruction. 

Tenderness  occurs  in  some  cases.     Mtiscular  rigidity  is  absent. 
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The  urine  becomes  scanty  and  nearly  suppressed  during  the  last 
twenty- four  hours.  Anuria  is  diagnostic  of  obstruction  high  up  in 
the  intestinal  tract,  and  does  not  occur  vnih  obstruction  of  the  large 
intestine.  It  has  been  mistaken  for  uremia.  'ITie  temperature  is 
usually  normal  or  subnormal,  unless  the  patient  has  preceding  fever. 
Thirst  is  marked.  Hiccough  may  occur  as  a  terminal  symptom,  as 
may  also  delirium.  General  muscular  cramps  occurred  in  one  case; 
and  BroadlDent  reports  a  case  of  tetany. 

Physical  Signs.— In  the  gastric  or  the  gastroduodenal  t}^  there 
is  distention  of  the  abdomen,  hot  the  swelling  is  not  uniform;  it 

chiefly  fills  the  left  half  and  lower  part  of 
the  abdomen,  and  the  right  hypochon- 
driura  appears  to  be  flattened.  There  is 
often  swelling  in  the  epigastrium. 

The  following  is  of  serv^ice:  Draw  a 
line  from  the  tip  of  the  ensiform  to  tlie 
junction  of  the  middle  and  outer  third  of 
Poupart^s  ligament  (Fig,  179).  The  dis- 
tention usually  lies  to  the  left  and  below 
this  oblique  line.  Occasionally  it  appears 
more  below  the  navel  and  sometimes  there 
is  general  distention. 

Splashing  somtds  (succussion)  and  the 

sense  of  fluctuation  are  an  aid  in  some 

cases*     They  are   not  always  present  in 

the  early  period,  when  there  is  chiefly  gas 

in  the  organ.     They  occur  below  the  level 

of  the  umbilicus. 

Percussion  will  show  the  resonance  increased ^  but  will  be  interfered 

with  when  there  is  much  Huid.     It  is  important  when  the  splash 

is  absent. 

Perisialiic  waves  of  contraction  occur  very  seldom.  They  are 
found  only  before  complete  paresis  takes  place,  or  in  the  acute  cases 
engrafted  on  the  stenotic  type  of  chronic  dilatation. 

The  general  symptoms  are  those  of  collapse,  a  rapid  and  small 
pulse,  frequent  respiration,  a  clammy  skin,  and  subnormal  tempera* 
ture. 

Duration  of  the  Attacks. — The  duration  of  the  attack  depends  on  ' 
its  severity  and  type  of  case.     In  my  case  of  tachycardia  it  lasted  less 
than  an  hour.     In  the  mixed  cases  it  depends  on  the  treatment  ac- 
corded by  the  physician. 

Among  the  sei'ere  cases,  i  case  of  Conner's  died  within  three  hours 
after  the  onset  of  the  pain,  which,  with  distention,  was  the  first  symp- 
tom. There  was  no  vomiting.  Several  cases  died  within  twenty- 
four  hours,  and  sixteen  days  was  the  longest  duration.  The  average 
was  about  five  days.  Some  cases  recur  or  several  weeks  may  elapse, 
before  the  dilatation  entirely  disappears. 


Fig.  179. — Line  drawn  froin 
ensiforiD  to  Poupart's  liKa- 
menl. 
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Prognosis. — In  the  severe  cases  it  has  been  extremely  bad, 
being  a  most  formidable  condition.  There  is  a  72  per  cent,  death-rate 
recorded.  In  reality  many  cases  occur,  and  with  om*  present  know- 
ledge the  mortality  should  be  comparatively  small. 

Morbid  Anatomy. — The  postmortem  appearance  of  the  stomach 
is  quite  characteristic,  being  cylindric  and  bent  into  a  horseshoe  or 
V  shape.    The  cardiac  portion  is  the  longer  (Fig.  180). 

The  walls  of  the  stomach  are  distended  and  thinned.  A  large 
amount  of  elasticity  js  retained,  as  shown  by  the  shrinking  that 
takes  place  after  the  distending  force  is  removed.^  The  stomach 
may  occupy  the  entire  abdomen  or 
even  reach  into  the  pelvis.  It  has 
been  mistaken  on  operation  for  cyst 
of  the  pancreas.  Its  color  may  be 
purplish  red,  gray,  or  bluish  white. 

Microscopic  Examination. — This 
has  been  made  in  a  few  cases. 
There  was  thinning  of  the  muscula- 
ture and  no  definite  microscopic 
changes  were  noted,  though  in  some 
there  were  small  hemorrhages. 

Duodenum. — In  a  large  number 
of  cases — over  50  per  cent.  (Conner) 
— a  part  or  the  whole  of  the  duo- 
denum shared  in  the  dilatation;  in 
many  the  distention  stopping  where 
the  mesentery  crossed.  Kinks  have 
also  been  found  in  the  duodenum. 
The  coils  of  the  intestines  are  flat- 
tened and  collapsed  in  the  pelvis. 

Diagnosis. — One  should  always 
tachycardia,  convulsions,  epilepsy, 
increased  cardiac  and  respiratory  rapidity,  and  even  tetany  may  oc 
cm-  with  acute  ectasy.  Sudden  gastro-intestinal  dilatation  is  quite 
frequent  in  typhoid  and  pneumonia.  Often  vomiting  is  absent  in  the 
milder  cases,  and  the  chief  symptom  pointing  to  the  abdomen  is 
distention.  At  times  there  may  be  acute  pain  in  typhoid,  simulating 
perforation.  Examination  in  every  case  should  be  made  by  percus- 
sion, the  splashing  sound,  and  especially  by  lavage,  if  there  is  any  doubt. 

Intestinal  irrigation  (recurrent)  will  often  relieve  distention  when 
present,  and  aid  in  diagnosis. 

Postnarcotic  votniting  may  become  gradually  persistent,  and  this 
should  be  looked  on  with  suspicion. 

Pain,  tenderness,  distention,  continuous  vomiting  of  bilious  ap- 
pearance are  suggestive,  especially  with  collapse,  rapid  and  feeble 
pulse,  urinary  suppression,  and  obstinate  constipation. 
*  McEvitt,  N.  Y.  State  Jour,  of  Med.,  July,  1906. 


Fig.  180. — Postmortem   appearance 
of  acute  dilatation  of  the  stomach. 


think   of   the   possibility   that 
migraine,   anginoid   symptoms. 
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In  the  severe  cases  there  may  be  occasionally  no  vomiting  and 
no  pain»  but  only  acute  distention  and  some  diarrhea.  The  use  o£ 
the  stomach- tube  and  determining  the  position  of  the  stmnach  be  fare 
Qfid  after  its  employment  are  of  value  in  all  cases. 

//,  ajter  lavage,  the  distention  disappears  and  there  is  no  distention 
of  the  intestines,  or  only  slight  tympanites  in  the  colon,  the  acute 
dilatation  is  of  the  stomach  or  of  the  gastroduodenal  type. 

If  intestinal  distention  persists,  the  dilatation  is  of  the  mixed  type- 

If  all  the  tympanites  is  relieved  by  enteroclysjs,  subsequent 
examination  will  determine  the  stomach  not  to  be  dilated. 

The  presence  of  pancreatic  juice,  absence  of  fecal  vomiting,  and 
presence  of  bile  show  the  gastroduodenal  type.  This  is  especially 
true  if  the  abdominal  posture  affords  relief.  Bile,  however,  may  be 
present,  with  acute  gastric  distention  alone. 

True  stercoral  vomiting  shows  obstruction  lower  down,  and 
muscular  rigidity  is  a  symptom  of  peritonitis. 

Treatment. — Prophylaxis. — Rapidity  in  operating,  the  minimum 
amoutit  of  manipulation  of  the  viscera,  a  minimum  quantity  of 
anesthesia,  and  care  in  feeding  after  operation  are  important.  Dis* 
tention  following  operation  should  receive  immediate  treatment  by 
lavage  and  enteroclysis.  These  methods  will  prevent  subsequent  acute 
dilatation  oj  the  stmnach  and  should  Ije  advocated  in  all  cases. 

The  abolition  of  milk-diet  in  typhoid  fever,  pneumonia,  and 
acute  infectious  diseases  is  advisable,  with  the  substitution  of  broths, 
strained  soups  of  various  kinds,  as  barley,  rice,  and  gruels.  If  the 
patient  has  had  an  attack,  then  the  conditions  of  the  gastric  secre- 
tion should  be  investigated,  irregularities  corrected,  and  proper  diet 
instituted. 

In  every  case  of  acute  ectasy  the  stomach  should  be  immediately 
evacuated  by  lavage.     It  is  an  error  to  wait  until  the  symptoms  , 
appear  marked,  or  until  the  patient  vomits,  before  lavage  is  insti* 
tuted.     The  stomach  may  redistend  in  the  severe  cases. 

It  is  advisable  to  repeat  lavage  within  two  hours  or  at  times  in 
three  hours,  and  thereafter  every  four  to  six  hours,  during  the  first 
twenty-four  hours,  depending  on  the  physical  signs  and  symptoms. 
It  may  be  necessary  to  perform  it  more  frequently.  At  times  it 
must  be  carried  out  for  some  days.  It  is  safer  to  err  on  the  side  of 
frequency. 

No  food  or  drink  shonld  be  given  by  motith.  For  severe  thirst, 
saline  enemata,  proctoclysis,  or  even  hypodermoclysis  may  be  ad- 
ministered. They  are  also  efficient  in  the  collapse,  and  infusion  may 
be  required.  Rectal  feeding  must  be  kept  up  for  several  days  until 
symptoms  disappear. 

If  there  is  intestinal  distention,  continuous  rectal  irrigation  with 
normal  saline  solution  at  120°  F:  is  of  value.  It  is  advisable  to  pro- 
mote peristalsis  as  soon  as  possible.  Unless  hemorrhage,  peritonitis, 
or  appendicitis  compHcate  (as  might  occur  in  typhoid),  or  there  be  a  sus- 
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picion  of  a  tru€  inkstinal  obstruction,  after  washing  the  stomach  with 
plain  water,  in  which  milk  of  magnesia,  2  ounces  (60.0) ,  has  been  dis- 
solved, I  give  calomel,  3  to  5  grains  (0.2-0,3),  ^^  water,  J  ounce  (15.0), 
directly  through  the  stomach  -  tube  before  removal;  and  a  saline  cath- 

ic  by  the  same  method  four  to  six  hours  later. 
fin  some  cases  I  have  given  by  preference  a  high  enema  of  4  ounces 
15  c.c.)  of  a  saturated  solution  of  magnesium  sulphate  two  hours 
after  la\^ge.      This  may  l>e  preferable,  lest  the  patient  vomit  the 
saline  cathartic. 

Tincture  of  belladonna  is  useful.  It  lessens  the  secretion,  relaxes 
pyloric  spasm,  and  has  an  excellent  effect  on  the  atony.  It  should 
be  given  in  5-  to  fo-mintm  (0.296-0-592)  doses  on  the  tongue,  witli 
str\xhnin,  Vtf  to  ^V  grain  (0,00108-0.00212),  every  four  to  six  hours 
by  hvpodermic  injection.  The  latter  stimulates  the  musculature, 
the  heart,  and  respiration.  Atropin^  ji^  grain  (0.00065),  ^^^Y  ^ 
substituted  hypodermically  for  belladonna, 

Physostigmin  sulphate  (eserin),  ^rd  grain  (0.00065),  has  been 
recommended  to  promote  evacuation  of  the  bowel.  I  have  recently 
employed  ^js  grain  (0.0013)  ever>'  two  hours  for  several  doses  with 
success.  It  is  well  to  arrange  to  g^ive  str>a^hnin,  iJi  to  ^\  grain 
(0.00065-0,00108),  to  guard  the  eserin.  Hormonal '  (peristaltic  hor- 
mone) has  been  suggested,  by  intramuscuhu-  or,  preferably,  by  intra- 
venous injection,  for  the  paretic  condition  of  the  intestines.  Average 
dose.  20  c,c. 

Rectal  electric  irrigations  of  the  bowels  are  efficacious  for  obsti- 
nate constipation. 

The  second  most  important  therapeutic  measure  is  postural  treat- 
ment.    The  position  depends  on  the  anatomic  type  of  the  dilatation. 

(1)  The  semi-oblique  or  nearly  sitting  position,  the  head  oj  the 
bed  is  blocked  up  as  in  the  illustration  under  Typhoid  Fever,  The 
patient  lie5  on  an  inclined  plane.  This  is  of  value  in  the  acute  gastro* 
intestinal  (or  mixed)  type,  with  genera!  abdominal  distention,  so 
frequent  in  typhoid  or  pneumonia,  where  the  cardiac  and  respiratory 
symptoms  are  pronounced  from  ahdonnnai  pressure.     By  elevation 

,  of  the  head  of  the  bed  in  one  severe  case  of  typhoid  the  tympanitic 
area  in  the  thorax  lowered  4  inches,  and  the  pulse  and  respiration 
dropped  20  points  each, 

A  fatal  issue  may  result  from  pressure -effects  on  the  heart  and 
lungs  with  this  type. 

Frequent  lav^age  and  enteroclysis  should  be  instituted  in  these 
cases,  and  later  milk-free  diet,  substituting  soups  and  broths. 

This  position  would  be  incorrect  in  the  gastroduodenal  type  of 
dilatation, 

(2)  Elevation  of  the  foot  of  the  bed  to  relieve  pressure  on  the 
^duodenum.  The  objectionable  feature  is  the  danger  front  pressure 
f^n  heart  and  lungs  if  the  stomach  should  begin  to  rediiate. 

^Medizto  Klinik,  1910,  No.  it. 
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(3)  In  the  acute  gastroduodenal  type  the  lateral  position,  on  the 
right  or  left  side,  has  reUeved  the  symptoms.     The  patient  recovered, 

(4)  The  abdominal  position  ipatimt  lying  on  the  belly)  is  the  best 
method  to  treat  the  acute  gastroduodenal  type. 

That  this  position  affords  relief  seems  to  me  to  show  quite  con- 
clusively that  this  ty|x^  of  obstruction  is  caused  chiefly  by  the  stomach 
pressure  on  the  transverse  duodenum » 

Baomler  kept  the  patient  fifteeen  minutes  in  the  knee-chest 
position  in  each  two  hours ;  the  balance  of  the  time  on  the  belly. 

Operations. — ^These  have  not  generally  proved  successful.  Among 
those  performed  or  suggested  were: 

The  stomach  opened  and  evacuated,  and  gastro-enter<»stomy. 
Gastric  fistula  might  be  tried.  A  kink  at  the  duodenojejunal  jtinC' 
tion  was  relieved  in  one  case,  and  the  patient  recovered. 

Recovery  has  also  been  reported  after  one  case  of  gastro-enteros- 
tomy. 

Frequent  lavage,  combined  with  postural  treatment,  enteroclysis, 
and  securing  bowel  action  as  soon  as  possil>le  are  indicated.  Food 
and  drink  should  Ijc  interdicted.  Relieve  thirst  by  enemata  of  saline 
solution  and  by  proctoclysis. 
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(Synonyms, ^Ucia^y I  Ectasia  Ventriculi;  Gastrcctasy;   Ischochymia- 
Motor  Insufficiency  of  the  Second  Degree- — Boas  j 
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The  term  "  dilatation  of  the  stomach  *'  is  employed  for  descriptive 
purposes,  but  in  view  of  the  existence  of  an  acute  type  of  dilatation 
of  the  organ,  chronic  dilatation  of  the  stomach  would  seem  a  prefer- 
able nomenclature. 

Defimtton. — How  may  dilatation  of  the  stomach  be  defined? 
Is  it  to  he  measured  by  the  capacity  of  the  stomacli  alone  or  by  the 
increased  capacity  plus  the  alteration  of  its  functions i*  The  latter 
is  correct.  The  capacity  of  the  normal  stomach  is  extremely  variable. 
Ziemssen  has  shown  that  a  stomach  may  be  normal  and  only  contain 
8  ounces  (250  ex.),  whereas  anotlier  stomach,  also  normal,  may  pos- 
sess a  capacity  of  2  quarts  (liters).  The  large  stomach  (**  megalogas- 
tria  *'),  at  times  found  during  a  physical  examination »  produces  no 
symptoms.  This  may  be  congenital  or  acquired  by  large  eaters  or 
by  those  who  live  on  vegetable  diet.  Such  cases,  however,  can  read- 
ily develop  atony.  As  long,  however,  as  the  functions  of  the  stomach 
are  normal,  we  cannot  regard  the  conditions  met  w4th  as  pathologic, 
and  hence  cannot  consider  that  dilatation  exists. 

As  already  descril^ed,  the  lower  border  of  the  normal  stomach 
when  distended  with  food  or  liquid  lies  from  i|  to  2  fingers- breadth 
above  the  level  of  the  umbilicus.     Examination  of  normal  subjects, , 
complaining  of  no  spuptoms^  will  frequently  show  that  the  stomachs  ^ 
are  abnormally  large,  or  in  an  abnormal  position.     Such  cannot  be 
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considered  pathologic.  If  it  descends  to  nearly  the  level  of  the 
umbilicus,  to  its  level  or  below  it,  and  symptoms  accompany  it,  we 
must  consider  the  organ  dilated. 

One  must  not  commit  the  error  of  mistaking  gastroptosis  for 
dilatation.  With  gastroptosis  the  upper  border  of  the  stomach 
descends  as  well  as  the  lower  border,  and  there  are  movable  kidney 
and  enteroptosis.     There  are  varying  degrees  of  gastroptosis. 

The  prolapsed  stomach  may,  in  addition,  be  dilated.  With  dila- 
tation the  upper  border  of  the  stomach  does  not  descend,  but  maintains 
its  relation  to  the  diaphragm,  and 
the  stomach  is  dilated  chiefly  in  the 
direction  to  which  the  greatest  force 
is  applied,  downward  and  laterally. 
The  muscular  fibers  first  elongate 
in  the  vertical  direction  and  the 
distance  between  the  lesser  and 
the  greater  curvature  is  increased. 
Dilatation  may  also  ensue  in  the 
transverse  and  anteroposterior  di- 
mensions, and  the  pylorus  may  be 
a  little  further  to  the  right  and  in 
a  slightly  lower  plane,  but  the 
lesser  curvature  maintains  its  rela- 
tion to  the  diaphragm,  and  this  is 
the  differential  point  between  dila- 
tation and  gastroptosis  (Fig.  181). 

There  is  confusion  as  to  the 
terms  "  atony,"  "  ectasy,"  and 
**  motor  insufficiency,"  as  they  are 
often  used  interchangeably  by  dif- 
ferent authors. 

Atony  of  the  stomach  may  be 
defined,  as  already  stated,  as  a  loss 
of  tone  or  contractile  power  of  the  muscles  of  the  stomach,  so  that 
the  organ  does  not  contract  about  its  contents,  with  a  resulting 
motor  insufficiency  {inability  to  expel  its  contents  within  the  normal 
limit  of  time).     This  condition  has  not  progressed  to  dilatation. 

Ectasy  may  be  defined  as  dilatation,  an  enlargement  of  the  stomach 
permanent  in  character,  combined  with  motor  insufficiency.  With 
the  atonic  type  of  ectasia,  there  is  motor  insufficiency. 

Relative  Motor  Insufficiency. — When  there  is  dilatation  of  the 
stomach  due  to  obstruction  at  the  pylorus,  the  motor  power  of  the 
stomach  is  not  sufficient  to  expel  the  stomach-contents  within  normal 
time  limits.     This  is  spoken  of  as  insufficiency. 

This  should  be  considered  a  relative  insufficiency,  as  in  this  type 
the  musculature  of  the  stomach  is  hypertrophied,  especially  at  the 
pyloric  end,  and  the  contractile  power  is  often  increased,  but  not 


Fig.  181. — Dilatation  of  the  stomach. 
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sufficiently  to  expel  the  contents  past  the  obstruction  within  the 
normal  time. 

In  the  dilated  stomach  without  pyloric  obstruction  we  have  the 
true  atony  of  the  musculattu-e,  with  varying  degrees  of  motor  insuffi- 
ciency. 

Some  claim  that  stenosis  exists  in  all  cases  of  dilatation  of  the 
stomach,  but  it  is  easy  to  demonstrate  that  there  are  two  distinct 
types  of  chronic  dilatation  of  the  stomach  differing  in  symptoms  and 
pathologic  findings: 

(i)  The  atonic  type  of  chronic  dilatation  of  the  stomach.  (2) 
The  stenotic  (obstructive)  type  of  chronic  dilatation  of  the  stomach. 

Differential  I>mgiiOBis.^Atonic  Type, — In  the  atonic  type  there 
may  be  few  or  no  symptoms  pointing  directly  to  the  stomach,  the 
patient  frequently  suffering  from  nervous  symptoms  due  to  auto* 
intoxication  and  from  intestinal  distmbances.  I  have  seen  many 
such  cases  at  the  Manhattan  State  Hospital  continue  a  year,  or  even 
four  or  five  years»  without  vomiting.  There  are  no  peristaltic  waves 
and  cramp-like  pains  such  as  occur  in  the  stenotic  type  followed  by 
vomiting;  though  some  may  have  dyspeptic  symptoms  and  rarely  an 
attack  of  vomiting.  The  postmortem  shows  the  stomach  often  enor- 
mously dilated,  with  thin  walls  and  no  evidence  of  pyloric  stenosis. 

Stefjotic  Type. — In  the  stenotic  (obstructive)  type  of  dilatatioai 
dyspeptic  symptoms  are  marked,   there  are  peristaltic  waves  and 
cramp-like  pains  preceding  vomiting  of  large  quantities  of  gastric 
contents,  thirst,  etc. 

In  the  benign  type  of  long  duration  the  patient  often  suffers 
markedly  in  nutrition,  but  the  cachexia  and  other  symptoms  of 
malignancy  are  absent  and  the  disease  runs  a  long  course.  The 
postmortem  shows  considerable  hypertrophy  of  the  musculature  at 
the  pyloric  end  of  t!ie  stomach,  and  elsewhere  thinning  and  dila- 
tation of  the  muscular  wall  with  evidence  of  stenosis  at  the  pylorus, 
or  constriction  from  some  external  factor. 


Atonic  Dilatation  of  the  Stomach 
Etiology. — As  causes,  we  may  have  a  priman^  reduction  or  loss 
of  muscle  power  or  impairment  of  it  from  overwork,  for  example^ 
from  the  ingestion  of  too  much  material.  It  directly  follows  chronic 
atony  of  the  stomach,  which  is  the  preliminary  stage,  and  hence 
there  are  similar  etiologic  factors,  such  as  wasting  disease,  tubercu- 
losis, chronic  gastritis,  heart  dist^ase,  etc. 

Among  other  causes  are  bolting  the  food,  frequent  overloading 
the  stomach,  excessive  drinking  of  large  quantities  of  fluid,  especially 
of  those  containing  much  gas ;  it  may  rarely  be  congenital ;  it  is  quite 
frequently  associated  with  rickets,  in  which  case  gastroptosis  is 
quite  often  also  present.  It  sometimes  follows  repeated  attacks 
of  acute  atony  or  acute  dilatation. 

Nothnagel  traces  back  some  cases  of  chronic  dilatation  to  improper 
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methods  of  feeding  during  early  life.  Atonic  ectasy  we  frequently 
find  among  the  insane.  I  have  found  an  enormous  number  of  patients 
at  the  Manhattan  State  Hospital  suffering  from  this  conditioo,  and 
quite  a  number  of  the  women  with  gastroptosis,  and  frequently 
dilatation  associated  with  it.  Examinations  of  many  hundreds  of 
cases  during  the  last  five  years  show  that  very  few  stomachs  were 
in  the  normal  position  or  possessed  normal  functions.  Many  of  these 
casses  have  never  vomited,  and  in  verv^  many  no  special  symptoms 
directed  attention  to  the  stomach.  Unquestionably  the  habit  of 
holimg  the  food  common  to  such  patients  is  a  Jrcqueni  cause  of  ectasy. 
Among  the  acute  melancliohcs,  in  whom  some  ultimate  cures  resulted, 
auto-intoxication,  in  some  cases  the  result  of  ectasy  with  fermentation  or 
putrefaction,  was  the  primary  factor  in  the  production  of  the  nervous 
symptoms.  In  the  epileptic  ward  one  case  suffering  from  dilatation 
(atonic)  with  gastroptosis,  and  absence  of  free  hydrochloric  acid,  had 
suffered  from  numerous  epileptic  convulsions  botli  day  and  night, 
averaging  140  seizures  per  month.  Under  simple  diet,  initial  lavage, 
and  later  diet  and  medication  directed  to  the  gastro-intestinal  tract 
alone,  she  had  no  convulsions  for  two  years  and  a  half,  with  the  ex- 
ception of  one  week»  some  fourteen  months  after  treatment  was  begun, 
during  which  period  she  was  taken  off  diet  and  medication  while  in 
the  general  hospital  ward  with  an  acute  nephritis.  Bromids  were 
only  given  two  months  at  the  commencement  in  small  dosage  to 
break  the  convulsive  habit.  At  the  end  of  three  years  the  patient 
was  discharged.  There  were  no  convulsions,  and  her  mental  condi- 
tion was  apparently  excellent.  I  have  also  another  case  of  epilepsy 
with  atonic  ectasia  and  hypochlorhydria,  who  has  gone  over  two 
years  without  a  seizure  under  gastro-intestinal  treatment  alone. 

Even  in  the  incurable  insane  this  atonic  type  of  dilatation  has  a 
direct  bearing  on  some  of  the  symptoms.  In  a  series  of  13  paretics, 
examined  for  the  late  Dr.  Dent  at  the  Manhattan  State  Hospital,^ 
I  found  1 1  cases  of  atonic  dilatation  of  tlie  stomach  and  2  cases  of 
gastroptosis,  and  in  all  secretory  derangements  of  the  functions  of 
the  stomach;  11  of  these  cases  had  at  some  time  of  the  day  a  tem- 
perature of  99.5**  F.  and  upward,  in  one  102.5''  F.  Under  treatment 
directed  to  the  gastro-intestinal  tract  the  temperature  was  lowered 
in  all  1 1  (in  some  to  normal),  the  convulsions,  which  were  present 
in  5  cases,  were  diminished  in  frequency,  and  in  one  patient  suffering 
from  attacks  of  s>iicope,  cessation  of  attacks  followed  treatment. 

The  atonic  type  of  ectasy  is  quite  common  in  many  nervous  cases, 
and  is  undoubtedly,  in  some,  the  cause  of  the  auto-intoxication,  and 
the  nervous  condition  is  secondary.  Atonic  ectasy  may,  therefore, 
be  in  many  cases  the  cause  of  various  nervous  conditions.  On  the 
other  hand,  ectasia  resulting  from  insufficient  mastication  and  bolting 
of  food  among  many  of  the  nervous  and  insane  may  be  a  factor  in  the 

*  Proceedings  of  the  American  Psychological  Association,  Sixty-first  Annual 
Icctitig.  April,  1905;  also  the  Medical  News,  July  8,  1905. 
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production  of  a  vicious  circle.  Beer  drinkers  and  diabetics  suffer 
from  this  type  of  dilatation.  Professional  men»  bankers,  and  brokers, 
from  their  irregular  habits  and  rapid  eating*,  are  quite  liable  to  this 
form.  The  muscolature  of  the  pylorus,  as  we  know,  is  much  thicker 
than  other  parts  of  the  stomach-wall,  and  the  latter  naturally  gives 
way  and  distends  more  readily.  This  does  not  constitute,  however, 
a  stenosis  at  the  pylorus.  Ultimately,  however,  the  pylorus  itself 
relaxes  in  these  atonic  cases,  which  undoubtedly  accounts  for  the 
usual  absence  of  vomiting  in  these  patients. 

This  type  of  ectasy  is  extremely  common. 

SjTnptoms  are  at  times  not  referred  to  tlie  stomach  at  alU  and 
often  point  to  the  nervous  system,  or  cause  an  exacerbation  of  a 
preexisting  nervous  condition.  The  patient  is  often  neurasthenic  or 
melancholic^  with  the  symptoms  associated  with  these  conditions.  I 
have  seen  the  lower  border  oi  the  stomach  in  atonic  ectasy  reach 
nearly  to  the  symphysis.  The  following  symptoms  are  generally 
associated : 

Constipation  usually  marked,  rarely  diarrhea,  coated  tongue,  fre- 
quently headache,  and  at  times  dyspeptic  disturbances,  such  as  belch- 
ing and  pressure  after  eating,  though  often  these  symptoms  are  absent. 

In  a  few  cases  of  extreme  dilatation  there  may  \yQ  occasional 
vomiting  of  large  quantities  of  iluld.  There  are  no  spasmodic  pains, 
no  peristaltic  waves,  and  no  marked  vomiting,  as  in  the  stenotic 
type.  In  atonic  ectasia  with  chronic  gastritis,  the  gastric  s\^nploms 
of  the  latter  may  be  present,  in  addition  to  the  other  symptonas 
already  noted.  More  rarely  there  may  l)e  hyperchlorhydria  with 
atonic  ectasy.  I  have  found  a  number  of  such  cases  among  the  epi- 
leptics,  there  being  no  vomiting,  or  rarely  so,  and  no  ]>erista!tic 
unrest.  They  suffer  from  the  symptoms  of  hyperchlorhydria,  motor 
insufficiency  is  present,  there  may  l>e  spasmodic  pains  and  v^omitingj 
of  considerable  severity,  the  vomit  us  hieing  very  acid.  These  cases, 
as  already  noted,  have  been  mistaken  for  gastrosuccorrhea.  After 
lavage,  and  later  by  aspiration  of  the  contents  of  the  empty  stomach, 
one  readily  demonstrates  that  hypersecretion  is  not  present.  The 
symptoms  in  this  type  are  due  to  the  extreme  hyperchlorhydria  and 
to  spasm  oj  the  pylorus  resulting.  Excellent  results  are  secured  by 
lavage  and  by  the  treatment  of  the  hyperchlorhydria.  Most  of  the 
so-called  cures  of  stenotic  ectasia  belong,  I  believe,  to  this  class. 
The  mild  types  belong  to  the  atonic  class,  though  they  might  be 
considered  border-line  cases.  In  the '  milder  cases  in  which  cure 
results  without  operation,  organic  changes  at  the  pylorus,  1  believe, 
must  necessarily  have  been  slight,  while  the  severe  cases  with  peris- 
taltic  unrest  and  progressive  symptoms  should  be  classed  under 
stenosis.  These  last  cases  which  do  not  rapidly  respond  to  treat* 
ment  of  the  hyperchlorhydria,  should  be  referred  to  the  surgeon. 
Treatment  of  pyloric  spasm  liy  Einhorn's  pyloric  dilator  the  writer 
believes  useless. 
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Gastric  Contents. — ^The  gastric  findings  are  variable;  fermenta- 
tion is  quite  frequently  present  and  hypochlorhydria,  or  nearly  com- 
plete absence  of  free  HCl;  chronic  gastritis,  occasionally  hyperacidity; 
mold  has  been  found,  and  in  cases  with  gastroptosis  and  dilatation 
at  Ward's  Island  I  have  even  noted  achylia. 

The  usual  manifestations  are  toxemic  in  character,  with  intestinal 
fermentation  or  putrefaction  and  indicanuria. 

Course. — The  milder  cases  of  atonic  dilatation  are  quite  amenable 
to  treatment  and  can  be  cured.  The  severe  cases  do  not  run  so 
favorable  a  course,  and  I  have  seen  such  among  the  nervous  and 
insane  where  the  dilatation  extended  nearly  to  the  symphysis.  I 
believe  that  in  this  type  drainage  by  gastro-enterostomy  is  indicated, 
since  lavage  and  diet  are  only  palliative ;  or  in  some  gastroplication. 

In  the  cases  of  ectasia  due  to  benign  stenosis  there  is  at  times, 
under  treatment,  a  temporary  improvement.  The  stomach,  from  an 
increased  hypertrophy  of  the  muscles  and  a  subsidence  of  the  hyper- 
emia at  the  pylorus,  may  seciwe  a  certain  amount  of  compensation 
and  empty  its  contents  fairly  well  for  a  time,  but  usually  the  symp- 
toms return,  and,  finally,  resection  of  the  pylorus  or  gastro-enter- 
ostomy become  imperative  in  order  to  save  the  life  of  the  patient. 
I  have  known  these  cases  to  drag  along  twelve  to  fifteen  years  with- 
out operation.  They  become  chronic  invalids.  Only  by  operative 
procedure  can  a  practical  cure  of  the  case  be  accomplished. 

If  the  stenosis  is  malignant,  then  the  course  depends  on  the 
extent  of  the  disease.  Even  in  those  cases  where  removal  cannot 
be  undertaken,  gastro-enterostomy  will  relieve  the  symptoms. 

Obstructive  Type  (Stenotic)  of  Ectasia 

The  stenosis  causing  this  type  of  dilatation  of  the  stomach  may 
be  in  the  gastric  tissue  at  the  pylorus  or  near  the  pylorus  in  the 
duodenum,  or  it  may  be  external  to  the  stomach — intrinsic  and 
extrinsic  causes.  The  factor  causing  constriction  may  be  benign  or 
malignant  in  character,  which  would  modify  the  clinical  symptoms. 

Etiology. — (i)  Coyigenital  stenosis  of  the  pylorus  {hypertrophic 
stenosis). 

(2)  Acquired  stenosis,  such  as  from  ulcer,  cicatrices  following 
bums  from  acids  or  alkalis;  from  severe  gastritis,  causing  hyper- 
trophy at  the  pylorus;  repeated  spasmodic  closure  of  the  pylorus  due 
to  hyperacidity  (spastic  stenosis  due  to  inflammation  or  irritation); 
benign  tumors;  pedunculated  polypi;  adhesions  at  the  pylorus; 
external  tumors;  pressure  from  large  gall-stones  (in  the  gall-bladder); 
perigastric  adhesions;  spider-web  adhesions  (Morris)  from  the 
gall-bladder;  stenotic  hypertrophic  gastritis  (Boas),  a  fibrous  disease 
of  the  pylorus  (linitis  plastica) ;  sclerosis  in  the  pyloric  end  of  stom- 
ach (Ottinger);  pressure  from  external  tumor;  malignant  disease  of 
the  pylorus. 
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(3)  Stefwsis  of  the  duodmium  from  ulcers,  cicatrices,  carcinoma. 

external  compressionsp  adhesions,  kinks,  or  di\erticula. 

It  is  the  modern  consensus  of  opinion  that  bile  may  regurgitate 
into  the  stomach  even  if  the  stenosis  is  present  at  the  pylorus,  as 
the  cicatricial  tissue  holds  it  open  in  many  cases;  so  its  presence  or 
absence  does  not  always  aid  us  as  to  locatin^^  whether  the  stenosis 
be  pyloric  or  duodenal.  Continuous  regurgitation  of  bile  and  pan- 
creatic juice^  however,  is  suggestive  of  obstruction  of  the  duodenum 
below  the  common  duct. 

Movable  kidney  I  do  not  believe  has  any  relation  to  ectasy,  but 
when  associated  with  so-called  dilatation,  it  can  be  demonstrated 
that  the  latter  is  really  a  gastroptosis, 

Pathology.^In  the  stenotic  type,  the  musculature  at  the  pyloric 
end  of  the  stomach  is  much  thickened;  the  fundus  is  ranch  thinner 
than  normal.  The  pathologic  findings  at  the  pylorus  vary  according 
to  the  cause  of  the  stenosis.  The  intestines  are  pushed  downward 
and  the  liver  slightly  upward  when  marked  ectasy  is  present. 

Symptoms* — The  symptoms  of  dilatation  of  the  stomach  due  to 
pyloric  stenosis  are  quire  characteristic,  but  are  modified  if  the 
condition  is  cancerous,  or  in  the  special  typ>e  described  by  R.  T. 
Morris^  spider  adhesions  with  hemorrhage. 

Congenital  Stenosis  of  the  Pylorus. — The  spnpiotns  of  congettital 
stenosis  of  the  pylorus  are  rather  acute  in  their  progressi\^  severity* 
They  usually  come  on  directly  after  the  birth  of  the  infant  or  a  few 
weeks  later,  depending  on  the  degree  of  stenosis.  The  condition 
most  readily  confounded  with  a  rapidly  progressing  marasmus.  Ther 
are  present:  wasting,  the  infant  rapidly  losing  weight,  projectiIe| 
vomiting,  visible  gastric  peristaltic  waves,  non-fecal  and  no  curdled 
bowel  movements,  with,  in  simic  cases,  a  palpable  tumor  mass  in 
the  region  of  the  pylorus.  Projectile  vomiting  occurring  early  and 
apparently  without  cause  in  an  otherwise  healthy  appearing  breast- 
fed infant,  when  it  can  be  proved  that  the  mother's  milk  is  without 
fault,  should  always  excite  suspicion  of  this  condition.  In  cases  in 
which  it  is  impossible  to  detect  the  pyloric  thickening,  even  when 
a  whiff  of  chloroform  is  administered »  and  the  bowel  movements 
at  times  fecal  and  contain  occasional  curds,  and  there  is  no  rapid  loss^ 
of  weight  and  strength,  in  spite  of  the  projectile  vomiting  and  peris- 
taltic waves,  one  may  probably  assume  the  condition  is  due  to 
pylorospasm.  These  cases,  I  must  say,  are  difficult  to  diagnose,  and 
may  go  on  to  a  slow  recovery  unrecognized,  being  considered  cases 
of  difficult  feeding.  As  an  aid  to  diagnosis,  one  may  say  that,  if  the 
infant's  weight  and  strength  remain  practically  the  same  dtu'ingl 
medical  treatment-^i'.  t-.,  lavage  twice  daily,  the  temporary  use  of  the 
nutritive  enema,  and  later  careful  mouth-feeding — then  the  assump- 
tion that  the  condition  is  due  to  pylorospasm,  either  spastic  or  inter- 
mi t tent,  would  be  correct.  Hyperchlorhydria  is  believed  to  be  a 
factor  in  some  cases.     Dilatation  of  the  pylorus  has  been  suggested 
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by  Einhom.  The  writer  does  not  find  it  practical,  and  in  the  attempt 
on  a  young  infant  one  encounters  insuperable  difficulties.  If  there 
is,  however,  a  progressive  loss  of  weight  and  strength,  operation  should 
not  be  delayed.  Personally,  I  am  very  skeptical  regarding  the  cura- 
bility of  congenital  pyloric  stenosis  by  medical  means,  and  believe  the 
so-called  cures  to  be  simply  cases  of  pylorospasm  which  have  recov- 
ered. I  have  no  faith  in  attributing  dilatation  of  the  stomach  in 
adults  to  a  congenital  stenosis,  believing  that  a  careful  investigation 
will  show  some  other  cause  for  the  condition. 

Acquired  Stenosis  of  the  Pylorus, — The  usual  symptoms  of  ac- 
quired stenosis  are  thirst,  dryness  of  the  throat,  dry  skin,  oppression, 
feeling  of  cramp-like  pains  of  considerable  severity,  generally  asso- 
ciated with  peristaltic  restlessness  of  the  stomach,  eructation  of 
odorous  gas,  vomiting  of  considerable  chyme,  often  containing 
remnants  of  food  taken  the  day  before.  This  may  occur  from  once 
to  several  times  a  day.  The  bowels  are  extremely  constipated. 
Emaciation  may  become  very  marked  and  the  loss  of  fat  on  the 
abdomen  so  great  that  the  skin  is  in  dry  wrinkled  folds.  The  urine 
becomes  markedly  diminished  in  advanced  cases;  its  reaction  is  fre- 
quently alkaline. 

Intestinal  fermentation  and  putrefaction  with  indicanuria  are 
often  present. 

Bradycardia  and  dyspnea  (cardiac  asthma)  at  times  are  present, 
as  are  also  stupor,  headache,  and  so-called  gastric  vertigo. 

Tetany  or  epileptiform  attacks  may  complicate  the  condition. 
The  benign  type  of  stenotic  dilatation  is  characterized  by  rather 
a  long  course,  with  often  considerable  temporary  improvement  under 
treatment,  with  a  tendency  to  relapse. 

In  the  malignant  type  we  have  the  marked  cachexia  and  rapid 
loss  of  weight  within  a  few  months,  the  age  of  patient  usually  over 
forty  or  forty-five,  and  the  character  of  the  vomitus  to  be  noted  later. 
In  my  experience  the  cases  characterized  by  attacks  of  gastro- 
succorrhea  are  more  frequently  associated  with  ulcer  at  the  pylorus 
with  benign  stenosis. 

Special  Type. — In  an  interesting  type,  to  which  Robert  T.  Morris 
has  called  attention,  there  may  be  vomiting  of  considerable  blood, 
pain,  etc.,  suggestive  of  an  active  ulcer.  Gall-bladder  spider  adhesions 
have  been  found  to  be  the  factor.  The  symptoms  are  probably 
explainable  by  circulatory  interference.  The  history  of  previous 
g^-bladder  disease  should  be  examined  into. 

Examination  of  the  Gastric  Contents  in  Malignant  Pyloric 
Stenosis. — Coffee-ground  vomit,  or  the  presence  of  occult  blood; 
free  HCl  markedly  diminished  or  absent,  lactic  acid  present;  few 
or  no  sarcincB  and  the  Boas-Oppler  bacilli  present,  in  connection 
with  the  clinical  symptoms,  are  diagnostic  of  malignant  stenosis. 
Meat  is  undigested.  Free  HCl  may  be  present,  especially  in  the  early 
stages,  or  when  the  carcinoma  is  engrafted  on  an  ulcer. 
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With  benign  stenosis  we  have:  the  gastric  contents  separating 
into  three  layers,  the  upper  being  gaseous;  HCl  is  marked  (h^-per- 
acidity) ;  yeast  and  sarcinee  are  abundant ;  undigested  starch  is 
present.  Mold  may  be  found  and  occasionally  bile  or  sulphuretted 
hydrogen. 

I  agree  with  Einhom  that  bile  can  enter  the  stomach  in  some 
cases  of  stenosis  of  the  pylorus,  the  thickened  tissue  allowing  a  slight 
patency. 

Diagnosis 

Ectasy  means  dilatation  of  the  stomach  combined  with  motor 
insufficiency. 

We  must,  therefore,  first  determine  the  position  of  the  organ. 
Frequent  errors  have  been  made  in  differentiating  dilatation  and 
gastroptosis-  The  position  of  the  upper  border  of  the  stomach  is 
the  chief  point. 

There  is  a  simpler  method  which  is  dependent  on  whether  or  not 
a  movable  kidney  be  present.  The  movable  kidney  is  almost  invari- 
ably part  of  a  general  ptosis  of  the  viscera  t splanchnoptosis),  and 
movable  kidney  from  traumatism  is  extremely  rare. 

If  we  find  a  movable  kidney  with  a  stomach  whose  lower  border 
is  in  an  abnormal  position  (too  low  down),  the  diagnosis  is  gastrop- 
tosis.  If  no  ynmahle  kidney  is  present  and  the  greater  curvature  is 
low  down,  plus  motor  insufficiency  and  symptoms,  the  condition  is 
one  of  dilatation. 

An  extremely  simple  method  of  locating  the  lower  border  of  the 
stomach  is  by  the  splashiHg  smtnd  (succnssion).  This  has  been  fully 
described,  and  also  the  creation  of  the  splash  for  diagnosis.  Dehio's 
method  can  be  used  as  a  check.  i 

We  may  employ  in  addition: 

(i)  Inspection,  which  will  in  some  cases  show  the  outline  of  the 
distended  stomach,  especially  after  distention  with  carl>onSc  acid 
gas.  Active  peristalsis  is  also  evident  on  inspection  and  is  diagnostic 
of  pylaric  obstruction, 

(2)  Palpation.— By  this  means  the  peristaltic  movements  may 
at  times  be  felt,  as  can  also  the  cushion-like  resistance  of  the  dis- 
tended stomach.  Occasionally  a  small  oval  tumor  can  l>e  determined 
in  benign  stenosis,  though  generally  it  is  not  appreciable.  With  carci- 
noma of  the  pylorus  the  hard  resistant  mass  can  often  be  appreciated. 

(3)  Percussion  and  auscultatory  percussion,  especially  before  and 
after  the  addition  of  water,  as  already  described,  are  useful.  The 
"  scratch  method  **  is  of  service. 

(4)  Inflation. — The  stomach  may  be  inflated  with  air  or  carbonic 
acid  gas.  The  outlines  can  thus  be  more  readily  determined  and  the 
position  of  the  upper  curvature  mapped  out.  Inflation  with  air  or 
water  renders  a  tumor,  if  present,  more  evident  to  percussion  and 
palpation  if  it  lie  on  the  anterior  wall.     It  disappears  if  posterior. 
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TABLE  OF  DIFFERENTIAL  DIAGNOSIS 


Atonic  DikUatian. 


I>uratk>n. 

Course. 

Tumor. 

Pain. 

Peristaltic  rest- 
lessness. 
Vomiting. 

Cachexia. 

Symptoms. 


Blood. 


Gastrosuc- 
corrhea. 


Long    unless   re- 
cently acquired. 

Long,  often. 


None. 

Absent. 

None. 

Most  frequently 
absent. 

None,  but  some 
loss  of  weight. 

Often  toxemic, 
referred  to  ner- 
vous system 
and  not  spe- 
cially referred 
to  stomach;  at 
times  gastric. 

None  in  vomitus. 


Rare. 


Stenotic  Dilatation, 


Benign  stenosis 

of  Pylorus. 

Quite      long,      two 

years,        generally 

considerably    more. 
Generally     intervals 

of     quiescence    or 

improvement. 
Occasional        (small 

and  smooth). 
Spasmodic  attacks. 

Present,     marked 

when  advanced. 
Frequent. 


Malignant  stenosis 
of  Pylorus. 

Short,  few  months  to 
one  year  or  one 
year  and  a  half. 

Progressive. 


Present;  later  palp- 
able. 

Always  present  and 
exacerbations. 

Present  and  at  times 
marked. 

Fairly  frequent. 


None,      but      great     Present. 

emaciation. 
Marked  gastric.  Marked. 


None  except  in  gall-  Coffee-grounds       in 

bladder      adhesion  vomit     or     occult 

cases.  blood. ^ 

More  frequent  with  Generally       absent, 

ulcer.  though  occasional. 


Gastric  Contents 


Atonic  Dilatation. 

Benign  Stenosis. 

Malignant  Stenosis. 

Total  acidity. 

Lessened ;     more 

Increased. 

Generally         dimin- 

rarely increased. 

ished. 

Free  hydro- 

Often hypochlor- 

Generally  increased, 

Usually  absent. 

chloric  acid. 

hydria;       more 
rarely      hyper- 
chlorhydria. 

hyperchlorhydria. 

Lactic  add. 

At  times  present. 

Absent. 

Present,           usually 
marked. 

Fermentation. 

Often  marked. 

At  times  marked. 

At  times,  depending 
on    location    of 
growth. 

Odor. 

Often  present. 

Unpleasant. 

Fetid  at  times. 

Boas-Oppler  ba- 

Occasional. 

Rare. 

Usually  present. 

cilli. 

Mucus. 

At  times,  if  gas- 
tritis. 

At  times,  if  gastritis. 

In  some  cases. 

Sarcinae. 

Present  often. 

Present  markedly. 

Usually  absent. 

Yeast. 

Marked  often. 

Often  present. 

Pronounced       yeast 
fermentation  rare. 

^  Blood  or  occult  blood  present  in  stool  in  cancer. 
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(5)  Transillumination, — This  method,  especially  with  the  cir- 
cumscribing gastrodiaphane  and  fluorescein,  readily  determines  the 
outline  of  the  stomach  and  differentiates  between  dilatation  and 
gastroptosis  in  disputed  cases.  The  ose  of  mensuration  by  means  of 
stiff  sounds  is  deprecated.  The  v-rays  give  no  additional  infortDation 
over  the  methods  descrilx^d,  and  the  expense  is  an  objection. 

The  determination  of  the  motor  functions  is  most  important. 
as  motor  insufficiency  is  a  salient  feature.  There  are  different  degrees 
of  this  motor  insufficiency,  and  this  is  best  determined  by  the  test- 
breakfast  or  test -meal. 

lest-breakjast, — Ewald*s  test-breakfast.  Aspirate  the  contents 
one  hour  later. 

(i)  Normal  position  of  the  stomach,  with  a  residnum  aspirated 
of  100  c.c.  or  over,  and  symptoms,  show  atony  of  the  stomach. 

{2)  Descent  of  the  lower  border  of  the  stomach;  100  to  150  to  200 
c.c.  residuum  or  more,  with  symptoms,  and  with  kidneys  in  normal 
position  show  dilatation  of  the  stomach. 

(3)  If  movable  kidney,  gastroptosis  is  present. 

Six  or  seven  hours  after  Leube's  test-meal  the  healthy  stomach 
should  be  found  empty.  If  undigested  food  is  found  (300  to  600  c.c. 
or  more),  insufficiency  is  present  and  the  degree  of  insuflSciency  is 
indicated  by  the  amount  of  residuum. 

It  is  always  preferable  to  wash  the  stomach  before  the  test-meal, 
so  as  to  get  rid  of  the  old  residuum  and  make  an  accurate  test.  If 
considerable  residuum  be  found  at  the  end  of  seven  hours»  a  further 
test  should  be  made.  Wash  the  stomach  and  directly  thereafter  give 
at  10  P.  M.  a  light  supper — a  little  soup,  a  slice  of  bread,  a  slice  of 
beef,  and  a  httle  chopped  spinach ;  a  small  amount  of  boiled  rice  or  ■ 
a  dozen  raisins  may  Ije  substituted  for  the  spinach.  Aspirate  and 
wash  the  stomach  twelve  hours  later  before  breakfast.  In  some 
cases  there  will  be  a  marked  residuum  after  seven  hours,  but  none 
after  twelve  honrs:  in  others  tliere  will  also  be  considerable  after  I 
twelve  hours,  showing  different  degrees  of  insufficiency. 

The  stomach  should  Ije  washed,  as  well  as  aspirated,  to  remove 
all  the  contents.  Also  aspirate  the  empty  stomach  to  test  for 
hypersecretion. 

The  salol  and  olive  oil  tests  are  not  as  reliable. 


Treatment 

The  treatment  of  chronic  dilatation  of  the  stomach  varies  cx>d- 
siderably,  depending  on  whether  it  be  due  to  atony  or  to  benign  or 
malignant  stenosis. 

Atonic  Dilatation. — This  is  by  far  the  most  frequent  type  of 
dilatation  which  we  are  called  upon  to  treat,  especially  among 
bankers,  brokers,  and  professional  men,  who  habitually  overeat, 
bolt  their  food»  or  are  heavy  drinkers.  Associated  with  or  having 
a  direct  bearing  on  this  condition,  we  may  find  liypijchlorhydria, 
hyperchlorhydria,  or,   at  times,  chronic  gastritis.     Some  of  these 
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cases  are,  in  their  incipiency,  of  rather  mild  type,  and  prophylaxis, 
as  regards  avoiding  rapidity  of  eating  and  eliminating  indigestible 
food  and  overeating,  is  of  value.  If  the  patient  is  run  down  or 
anemic,  iron  and  tonic  treatment  are  indicated. 

Diet,— Though  some  have  recommended  a  so-called  dry  diet 
in  dilatation  of  the  stomachy  it  is  a  well-known  fact  tliat  liquids  are 
first  evacuated  from  the  stomach,  then  mushy  food,  and  finally  solid 
food,  and  this  scientific  knowledge  should  be  our  guide  in  feeding 
such  cases.  Water  and  food  soluble  in  water  leave  the  stomach 
soonest  of  all. 

Large  quantities  of  fluid  should  not  be  given  at  a  time  lest  they 
overdistend  the  flaccid  stomach,  but  if  they  are  administered  in 
smaller  quantities  at  frequent  intervals,  a  considerable  amount 
can  be  employed. 

It  has  been  demonstrated  that  alcohol,  sugar,  and  dextrin  cause 
a  secretion  of  water  in  the  stomach. 

Milk  has  been  usually  recommended  as  the  standard  diet  in  this 
condition  as  possessing  highly  nutritive  properties,  and  the  statement 
has  been  made  that  it  does  not  stay  in  the  stomach  much  longer  than 
plain  water, 

Penzoldt  has  demonstrated  that  water,  cocoa,  meat  broth,  soft- 
boiled  eggs,  and  boiled  milk  (100  to  200  gm.)  leave  the  healthy  stom- 
ach  within  one  to  two  hours,  cooking  altering  the  curd  formation. 

Raw  milk  takes  a  considerably  longer  period,  and  curds  have 
been  found  frequently  in  the  normal  stomach  two  or  three  hours 
after  ingestion. 

Experiments  have  been  conducted  on  my  service  at  the  Man- 
hattan State  Hospital  in  cases  of  dilatation  of  the  stomach,  and  the 
periods  for  the  raw  milk  to  remain  in  the  stomach  were  investigated. 
After  three  hours  large  masses  of  cord  were  aspirated. 

If  the  milk  were  diluted  one-half  with  water,  the  residuum  found 
at  a  certain  period  was  just  one- half  as  much  as  when  pure  raw  milk 
was  used,  which  formed  curds.  The  higher  the  dilution,  the  greater 
the  quantity  passed  from  the  dilated  stomach  within  a  definite  time. 
Another  objection  is  that  i  liter  of  milk  only  represents  about  640 
calories,  and  too  large  an  amount  would  be  required  if  sufficient 
nutrition  is  to  be  obtained  from  milk  alone.  Strained  soups  and 
strained  gruels  are  evacuated  more  rapidly.  U  milk  be  given,  it 
should,  preferably,  be  combined  wnth  some  strained  gruel  or  the 
latter  made  with  milk,  so  that  the  nutritive  value  may  be  increased. 

In  the  severer  t\Txr  of  cases  the  diet  suggested  by  Seil3ert  in 
typhoid  appeals  strongly  to  the  author.  It  possesses  considerable 
nutritive  value,  namely: 

Strained  rice,  8  ounces  (250  cc).  barley  or  oatmeal  soup  contain- 
ing the  extract  of  i  pound  of  meat  and  the  yolk  of  a  fresh  egg.  This 
can  be  spiced  slightly  to  improve  the  flavor.  It  can  be  given  five 
or  six  times  daily. 
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Strained  pea  soup,  lentil,  tomato,  or  potato  soup  can  be  used 
in  addition. 

Rice  flour  is  cxccneot  in  the  form  of  a  thin  gruel,  and  can  be 
made  with  milk  which  has  been  thoroughly  boiled.  The  object 
should  be  to  giv^e  frequent  {five  or  six  smaller)  meals,  so  as  not  to 
overburden  the  stomach,  and  yet  secure  a  sufficient  amount  of 
nutrition  to  improve  the  patient's  physical  condition. 

Cream,  2  ounces  (60.0)  in  4  ounces  (125  c,c.)  of  water,  possesses 
considerable  nutritive  value. 

Crackers  heated  thoroughly  and  well  buttered  can  be  rubbed 
up  in  the  broth. 

Fat  in  the  form  of  cream  and  butter  should  be  administered. 

In  the  milder  cases  ^  scraped  beef,  rare  beef,  so  ft -boiled  eggs 
thickened  with  a  small  amount  of  masked  potatoes,  and  rice  strained 
through  a  colander,  with  plenty  of  butter,  can  be  given,  with  a  little 
asparagus  and  spinacli.  Other  vegetables  are  more  difficult  to  expel 
from  the  stomach. 

Matzoon,  koumiss,  bacillac,  kefir,  and  milk  prepared  with  lactone 
tablets  (lactone-buttermilk)  are  of  special  value  in  cases  sufTerini^ 
from  auto-intoxication,  having  nervous  symptoms  and  indicanuria 
(intestinal  putrefaction).  The  matzoon  can  be  diluted  with  one-third 
water  or  Vichy  that  has  been  allowed  to  Ix'come  flat.  This  last 
avoids  gaseous  distention  of  the  atonic  stomach.  It  is  also  prefer- 
able to  allow  some  of  the  gas  to  pass  off  from  the  koumiss.  About 
I  quart  of  one  of  these  preparations  can  be  used  daily — additional 
water  or  Vichy  one-third  in  volume  Ijeing  then  added.  These  sour 
milk  preparations,  especially  with  the  slight  dilution,  pass  readily 
from  t(je  stomach.  They  do  not  curdle  like  plain  milk.  The  yolks 
of  several  raw  eggs,  stale  bread  or  crackers  with  plenty  of  butler 
and  cream,  strained  vegetable  soups,  rice  gruel,  and  sanatogen  can 
be  added.     Meat  preparations  should  be  avoided  in  these  cases. 

In  cases  with  deficiency  of  hydrochloric  acid,  the  meats  are  not 
well  digested  and  should  be  given  in  smaller  quantities;  rice,  barley, 
and  tapioca  (strained)  or  in  purees,  and  mashed  potatoes  are  of 
service,  and  in  larger  amounts.  I  have  often  found  raw  eggs  beaten 
up  in  water  or  milk  of  great  service,  employing  at  times  six  to  eight 
daily.  The  milk  can  be  completely  or  partially  peptonized  to  lessen 
curd  formation.  With  the  precaution  noted,  milk  may  h<i  employed 
in  the  cases  with  not  too  marked  motor  insufficiency.  It  is  a  simple 
matter  to  test  whether  it  leaves  the  stomach  readily  or  not. 

If  thirst  is  marked,  rectal  enemata  of  hot  normal  saline  solution 
are  indicated,  and  in  very  severe  cases  the  sttjmach  may  be  given  a 
rest  and  nutritive  enemata  be  given  for  a  few  days.  Proctoclysis  is 
of  value  for  the  thirst. 

Sanatogen,  preferably  flavored,  tropon,  and  somatose  are  useful 
adjuncts,  given  in  divided  doses  in  the  broths.  If  anemia  is  pres- 
ent, iron  tropon  can  l>e  added,  i  dram  (4.0),  three  times  a  day.  Al- 
ways peptonize  the  milk  if  given  by  enema. 
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After  eating,  the  patient  should  He  down  for  from  one-half  an 
hour  to  an  hour,  preferably  on  the  right  side,  so  the  stomach  can 
empty  itself  more  readily. 

Mechanic  Support. — One  of  the  most  important  methods  of 
treatment  is  the  use  of  proper  support  to  the  organ,  and  the  ideal 
method  Is  by  Rose's  adhesive  plaster  belt,  a  description  of  which  has 


m^ 


Fig.  i82- — Dilatation  of  the  stom- 
ach. Transillumination  with  fluores- 
€xin  before  appUcatton  of  Hose's  belt 
(Case  i>  (Ward's  Island  Gastro-lntes- 
ttnat  Clintc.  Manhattan  State  Hospi- 
tal). 


Fig.  1 85, ^Dilatation  of  Ihe  stom- 
ach, same  patient  iCase  1 ).  Trans- 
illumination with  fluorescein  after 
application  of  Rosif's  belt.  By  accu- 
rate measurement  the  stomach  has 
been  elevated  and  the  lower  border  is 
4  inches  higher  than  it  was  before  the 
belt  was  applied.  The  lower  border 
now  lies  above  the  umbilicus  {Ward's 
Island  Gastrointestinal  Clinic,  Man- 
hattan State  Hospital), 


been  given.  It  increases  inira-ah- 
daminal  pressure  and  the  stomach 
fa  pushed  upward,  acting  in  efTect 
like  gastroplicaiimi.  Transillu- 
mination was  emptoyed  in  one  case  {Fig,  182),  the  belt  applied ,  and 
transillumination  again  carried  out  (Fig,  183). 

The  illustration  (Fig.  1S3)  shows  the  restilt,  the  lower  border  of 
the  stomach  being  elevated  4  inches.  Though  Fancoast,  Sailer,  and 
Worden  ^  daim  that  the  ^r-ray  has  determined  that  no  form  of  belt, 
binder,  or  corset  elev^at^s  the  stomach  to  the  smallest  extent,  in  the 
experiments  descril>ed  after  illumination  of  the  stomach  without 
support,  the  patient  was  then  placed  in  the  Trendelenburg  position^ 
and  Rosens  belt  appUed.  It  was  clearly  demonstratd  that  elevation 
*  Trans.  Coll.  Phys,,  Philadelphia,  1906.  series  3,  xrviil,  151-196. 
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had  then  occurred.  This  lx*!t  should  be  worn  four  or  five  weeks  and 
a  new  one  then  appUed,  It  aids  in  the  evacuation  of  the  stomach- 
contents.  Silk  abdominal  belts  may  be  substituted,  but  the  support 
is  not  continuous  and  the  adhesive  strapping  is  superior.  From  the 
positive  results  secured  by  the  writer,  he  can  only  assume  that  if  ad* 
hesive  strapping  was  employed,  the  technic  was  not  correct  in  Pan- 
coast  *s  cases.     Undoubtedly  many  of  the  belts  and  corsets  are  useless. 

General  Hydrotherapy.— External  douches — the  fan  douche 
and  also  the  Scotch  douche  applied  to  the  region  of  the  stomach 
and  changing  the  temperature  of  the  water— have  been  serviceable 
in  some  cases.  Cold  compresses  and  cold  sponging  are  at  times 
useful.     An  adjustable  silk  belt  is  worn  in  such  events. 

Local  Treatment  of  the  Stomach.^ — (i)  Lavage. — In  some  of  the 
milder  atonic  cases  proper  diet,  mechanical  support,  and  appropriate 
medication  may  suffice  without  or  with  occasional  lavage.  In  the 
more  severe  cases  lavage  is  indicated,  and  the  time  of  its  performance 
and  frequency  depend  upon  the  degree  of  dilatation  and  the  amount 
of  residuum  found  after  the  test-meal  (degree  of  motor  insufficiency). 
If  there  is  not  immediate  improvement  if  lavage  is  omitted,  it  must 
be  added  to  the  treatment. 

If  a  large  amount  of  residuum  is  present  after  a  test-meal  or  test- 
breakfast,  or  there  are  nervous  symptoms,  or  in  the  morning  before 
breakfast  a  residuum  is  present,  lavage  sh€>uld  be  carried  out. 

As  to  the  proper  hour  for  lavage,  I  believe  Riegel  holds  sound 
views,  and  my  ow-n  experience  agrees  with  his;  if  the  residuum  is 
200  to  500  c.c.  or  more  before  supper,  it  is  best  to  wash  the  stomach 
then  and  follow  with  a  light  meal;  if  tliis  is  not  done,  the  organ  will 
contain  fermenting  food  during  the  night  which  will  increase  the 
atony.  If  food  is  present  before  breakfast  a  second  lavage  is  then 
indicated. 

The  washing  should  be  performed  with  the  patient  both  sitting 
and  lying  down,  so  as  to  remove  all  the  irritating  material.  The 
stomach  should  be  washed  until  the  return  is  clear. 

Daily  lavage  is  generally  necessar>'  at  first.  As  the  tone  of  the 
stomach  improves,  the  residuum  found  will  decrease  and  washing 
may  be  performed  less  often.  The  first  part  of  the  washing  may  be 
done  with  plain  warm  water,  though  normal  saline  solution  is  prefer- 
able. 

I  have  found  milk  of  magnesia  (Phillips),  2  ounces  (60.0)  to  1  quart 
(liter)  of  water,  excellent  for  the  preliminary  lavage.     It  is  wdl  tQ 
employ  antiferraentatives  in  the  final  treatment,  such  as- 
Acid  salicylic i :  1000 

Sorlimn  salicylate ,,.*............    i :  icxx) 

Sodium  benzoate i :  looo 

Listerin , ,    .  .     i 

Glyccith>TT]olm. ... [  5J  (40)  to  1  quart  (liter). 

Borolyplol .  ,  .  .     ) 

Resorcin  or )  gr.  15  to  30  (1 .0-2,0)  to  i  quart 

Boric  acid J      (liter). 
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(2)  Electricity. — The  intragastric  faradic  current  (preferably)  can 
be  employed  if  there  be  no  objection  on  the  part  of  the  patient, 
using  Lockwood's  instrument.  In  many  cases  the  percutaneous 
method  is  advisable. 

Static  electricity  is  claimed  to  be  of  value,  and  in  some  cases  to 
reduce  the  size  of  the  atonic  dilated  stomach. 

Massage  or  vibrafory  massage  is  of  service  to  tone  the  muscula- 
ture and  aid  in  emptying  the  stomach. 

(3)  The  stomach  douche  has  been  recommended  in  the  milder 
fomis  to  stimulate  the  organ.  The  fluid  should  be  at  a  temperature 
of  95®  to  85°  F.  (gradually  reduced). 

If  hydrochloric  acid  is  diminished,  normal  salt  solution  may  be 
employed;  if  HCl  is  increased,  then  use  silver  nitrate  i :  3000  to  i : 
2000. 

Bitter  remedies,  such  as  quassia  (fluidextract),  15  minims  to 
J  dram  (0.888-1.77  c.c),  or  a  cup  of  quassia- water  (quassia  cup  filled 
with  water  and  allowed  to  set  for  half  an  hour) ;  or  hops  (fluidextract 
lupulin),  15  minims  to  \  dram  (0.888-1.77  c.c),  or  fluidextract  of 
condurango,  i  to  i  dram  (1.77-3.54  c.c.)  to  a  liter  of  water,  have 
been  recommended  for  lavage  as  a  stimulant,  but  I  see  no  special 
value  in  their  use. 

The  stomach  spray  has  also  been  suggested  in  place  of  the  stomach 
douche,  but  it  possesses  the  disadvantage  of  injecting  considerable 
air. 

Medicines. — If  there  is  deficiency  of  hydrochloric  acid,  the 
stomachics  and  hydrochloric  acid  should  be  administered,  such  as 
are  employed  in  chronic  gastritis.  The  following  prescription  is 
often  valuable : 

R.     Tinct.  nucis  vomicae  \  —  /-'•••\ 

Acid  hydrochloric,  dilute  f »*  12.0  (onj); 

Comp.  tinct.  cinchona 16.0  (5ss); 

Aq.  destil q.   s.   ad.  125.0  (5iv). — M. 

Sig. — One  to  two  teaspoonfuls  in  a  wineglassful  of  water  t.  i.  d.  half  an  hour 
before  meals. 

Oxyntin  with  nux  vomica,  one  to  two  capsules  t.  i.  d.,  before  or 
after  meals,  is  useful. 

If  there  is  hyperacidity,  magnesia  usta,  15  grains  to  \  dram  (i.o- 
2.0)  or  more,  in  water  t.  i.  d.  an  hour  after  meals.  Or  milk  of  mag- 
nesia (Phillips),  I  to  2  .drams  (4.0-8.0),  in  water.  These  are  ex- 
cellent remedies. 

If  bicarbonate  of  soda  be  employed,  it  is  better  to  combine  it 
with  magnesia  usta,  equal  parts,  as  it  readily  generates  carbonic 
acid  gas. 

In  the  atonic  type  of  dilatation  I  have  always  been  inclined  to 
employ  nux  vomica  or  its  alkaloid  as  a  stimulant  to  the  musculature 
of  the  stomach,  even  though  hyperacidity  be  present,  which  is  rare; 
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in  the  latter  event  combining  belladonna  with  the  nux,  as  a  pill, 

before  meals: 

]{,     Ext.  nucis  vomicae  1  -_         *  ,         ..      ., 

Ext,  belladonna       J ' ^  «^   i  (o,oi6).-M. 

or 

i\.     Strychnin  gr  A  (0.00108); 

Atropin ,_.,..  gr.  yj,  (0,00064),— M, 


If  nux  vomica  is  incorporated  in  the  stomachic  mixture,  it  should 
not  be  repeated.     If  the  tincture  of  nnx  vomica  is  emploved,  it  can 

be  gradually  increased  to  large  dose — ^  dram  (2,0)  t,  t,  d. 

For  fermentation  and  intestinal  putrefaction  the  following  reme- 
dies are  of  service,  given  three  times  a  day  half  an  hour  to  an  hour 
after  meals:  Salicylate  of  soda,  benzoate  of  soda,  ichthoforni,  ich* 
thai  bin,  bismuth  salicylate,  salol,  resorcin,  benzonaphtho!,  bismuth 
phenolate,  or  bismuth  sulphocarbolate,  all  in  doses  of  5  grains  (0.3) 
each.  Urotropin,  5  grains  (0.3),  given  in  combination  wnth  sodium 
benzoate,  5  grains  (0.3),  in  water  t.  i,  d.  after  meals,  is  also  useful. 

I  ha\'e  found  resorcin  an  excellent  remedy,  alone  or  combined 
with  bismuth  subnitrate.  If  mold  is  present  the  creosote  prepara- 
tions, as  suggested  by  A.  Rose,  are  preferable,  such  as  beechwood 
creosote,  i  minim  (0.059  c.c.)i  or  carbonate  of  creosote  (creosotal), 
5  grains  (0.3),  three  times  a  day  after  meals. 

For  constipatwn  the  olive  oil  injections  at  night,  to  be  retained, 
4  ounces  to  1  pint  (125-500  cc)  or  more,  as  suggested  by  Fleiner; 
massage,  electricity,  the  establishment  of  a  regular  hour  for  stoo!,  the 
administration  of  a  glass  of  water  on  rising,  and,  if  required,  the  use 
of  the  cascara  preparations  or  the  aloin  and  belladonna  pill,  regi^in,^ 
or  one  of  the  phenolphthalein  preparations,  such  as  phenolax 
purgen,  at  night.     The  sahne  cathartics  are  objectionable. 

Gastrosuccorrhea  is  rare  in  the  atonic  type  of  dilatation.  In 
the  event  of  its  presence,  lavage  with  nitrate  of  silver  (i :  2000)  im(x 
a  week,  and  l>elladonna  tincture,  10  minims  (0.592  c.c.)  t.  i.  d,,  or 
extract  of  belladonna,  \  grain  (0.022)  t,  i.  d.,  are  indicated.  For 
further  treatment,  the  chapter  on  this  subject  should  be  consulted. 

For  gastric  tetany,  which  may  occur  in  the  atonic  type  of  ectasy, 
but  which  is  a  rare  condition,  lavage  is  of  service,  but  gastro-enteros- 
tomy  is  indicated.  Moynihan  has  operated  on  14  cases  of  gastric 
tetany,  with  cures  in  all. 

Suff^ery, — In  atonic  ectasy,  when  no  improvement  occurs  imder 
treatment  or  when  the  dilatation  is  of  great  degree  and  the  patient *s 
condition  seems  to  be  getting  worse,  operation  is  indicated — prefer- 
ably drainage  of  the  stomach  by  gastro-enterostomy. 

Gastroplication — infolding  the  wall  of  the  stomach  and  sewing 
it  in  pleats — has  also  been  successfully  reported.  Coffey  has  sutured 
the  greater  omentum  to  the  abdominal  wall  and  thus  supported  the 
stomach  in  a  hammock.     He  reports  two  favorable  results. 
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Treatment  of  Stenotic  Dilatation  (Benign  Stenosis) 

The  author  wishes  to  preface  this  section  with  the  statement 
that  he  considers  all  cases  of  pyloric  stenosis  to  belong  to  the  surgeon. 
The  medical  treatment  is  only  palliative;  though  some  cases  may  live 
many  years,  especially  the  milder  types,  but  always  be  under  the 
care  of  a  physician  for  a  considerable  period  daring  each  yean  In 
addition,  some  cases  when  untreated  may  Ijecome  so  reduced  as  to  be 
unfit  for  operation.  Medical  treatment,  lavage,  often  twice  daily, 
accompanied  by  proper  methods  of  feeding  by  mouth,  together  with 
nutritive  enemata,  may  so  improve  the  physical  condition  of  the 
patient  tliat  he  can  in  a  short  time  undergo  operation.  This  was 
particularly  demonstrated  in  a  case  of  carcinomatous  stenosis  in 
which  the  methods  of  feeding  are  described  under  Carcinoma  of  the 
Stomach. 

Treatment  of  Congenital  Stenosis  of  the  Pylorus, — This  is  surgical — 
gastro'enterostomy  as  early  as  the  diagnosis  can  be  made.  In  the 
cases  which  are  more  intermittent  in  character,  and  which,  under 
medical  treatment,  retain  their  weight  and  strength — the  condition 
may  be  believed  to  be  due  to  pylorospasmos.  The  medical  treat- 
meat  consists  of  lavage  twice  daily  with  a  warm  weak  solution  of 
.  bicarbonate,  i  to  2  drams  (4.0-8.0)  to  the  pint  (500  c.c),  proper 

ling  by  mouth,  nutritive  enemata,  and  small  doses  of  strontium 
bromid,  3  to  5  grains  (0.2 --0*3),  by  mouth  €>r  rectum.  Correct  hyper- 
chlorhydria  if  present.  This  method  can  be  tried  for  a  short  time  in 
any  event,  and  if  the  symptoms  continue,  and  the  loss  of  weight  and 
strength  are  progressive,  one  may  assume  the  case  to  i>e  due  to  steno- 
sis, iu  which  event  operation  is  indicated.  Einliorn  *  advocates  the 
use  of  an  infantile  pyloric  dilating  catheter,  but  the  writer  does  not 
advocate  his  method. 

Treatmetit  of  Acquired  Stenosis  of  the  Pylorus. — In  the  cases  of 
acquired  stenosis  where  there  is  a  mechanical  obstruction  to  the  exit 
of  the  gastric  contents,  the  muscular  action  is  increased  during  the 
earlier  stages  and  hypertrophy  of  the  pyloric  end  of  the  stomach  is 
present;  later  the  fundus  and  body  become  distended  and  thinner. 
Gentle  massage  from  left  to  right,  or  vibratory  massage  by  the  same 
method,  the  patient  lying  on  the  right  side  and  the  manipulations 
being  performed  an  hour  or  two  after  meals,  may  aid  in  emptying 
oi  the  stomach.  Electricity  is  of  slight  or  no  value.  I  have  seen  no 
permanent  benefit  from  these  methods  in  the  obstructive  type  of 
dilatation*  Olive  oil,  2  to  4  ounces  (60,0-125.0  c.c),  administered 
three  or  four  times  a  da\^  before  meals  will  aid  the  passage  of  the  food 
through  the  stenosed  region,  and  Rose's  adhesive  plaster  belt  is  also 
of  service  to  elevate  the  stomach. 

The  diet  must  be  liquid  in  the  worst  cases  and  mushes  may  l>e 
Bployed  in  the  less  severe  types.     Raw  eggs,  six  to  eight  a  day, 

^Med.  Rec,  June  lo,  1911. 
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plenty  of  fat,  such  as  butter  and  cream,  sanatogen,  sornatose,  and 
tropon*  are  all  of  service.  The  geoeral  method  of  feeding  with  small 
frequent  meals  is  the  same  as  in  atonic  ectasy.  Improvement  in 
weight  must  be  secured.  Solid  food  is  objectionable.  "  The  sour 
milks,  such  as  bactUac,  lactone-buttcrrailk,  kefir,  matzoon,  and 
koumiss,  administered  after  the  manner  described  in  Atonic  Ectasy, 
are  of  value.**  The  patient  should  lie  on  the  right  side  for  about 
half  an  hour  after  each  feeding  in  order  to  facilitate  the  exit  of  the 
food  from  the  stomach.  Lavage  is  always  necessary,  and  for  the 
attacks  of  spasmodic  pain  is  the  most  rapid  method  to  secure  relief. 
As  hyperacidity  is  present,  alkalis  are  indicated  to  correct  this  condi- 
tion, as  in  hyperchlorhydria. 

Tincture  of  belladonna  in  large  doses,  lo  to  15  drops  t.  i.  d,,  will 
often  relieve  spasm  and  pain,  as  will  also  the  application  of  heat. 

Vomiting*— For  vomiting  lavage  is  indicated,  followed  for  several 
days  by  rectal  feeding,  and  then  commencing  with  a  small  amount 
of  liquid  nourishment. 

Rectal  injections  of  normal  saline  solution,  8  ounces  to  i  pint 
(250-500  cc),  may  be  indicated  to  relieve  thirst  and  collapse.  Proc- 
toclysis is  of  service. 

Thiosinamin,  5-grain  (0.3)  doses  t.  i.  d,  by  mouth,  or  3-grain 
(0.2)  doses  in  15  per  cent,  alcoholic  or  10  ]xt  cent,  glycerinated  solu- 
tion by  hypodermic,  may  prove  of  service  in  fibrous  contractures  of 
the  pylorus.  Fibrolysin  (thiosinamin  and  sodium  salicylate,  Merck), 
each  ampoule  containing  0,2  gram  thiosinamin,  can  be  given  daily 
or  every  other  day,  for  a  month  or  two,  in  cases  refusing  operation. 

Gastrosuccorrhea  may  occur  in  cases  when  there  is  an  ulcer  with 
stenosis  at  the  pylorus  and,  rarely,  hemorrhages.  Temporary  treat- 
ment as  for  hemorrhage  of  gastric  ulcer  is  indicated,  and  tlien  surgical 
procedure.  The  treatment  for  gastrosuccorrhea  is  described  in  the 
chapter  on  that  subject. 

Gastric  tetany  may  I^e  a  complication  for  which  lavage  is  indicated 
temporarily,  and  then  operation  (gastro-enterostomy). 

I  have  seen  cases  of  ectasy  from  benign  stenosis  lose  75  pounds 
in  weight  and  regain  50  to  60  pounds  under  treatment,  and  ultimately 
relapse  and  come  to  operation,  I  liave  treated  many  patients  of  tliis 
type,  so-called  brilliant  cures  by  specialists,  the  ultimate  results  being 
the  same.  They,  even  at  the  best,  tend  to  become  chronic  invalids 
and  always  require  treatment.  The  best  physician  for  these  cases 
is  the  surgeon. 

If  the  cause  of  the  stenosis  lies  external  to  the  pylorus,  bands, 
adhesions,  etc.,  can  be  separated.  If  it  is  intrinsic,  resection  of  the 
pylorus,  pyloroplasty,  or  gastroduodenoplasty  can  be  performed  in 
suitable  cases,  or  drainage  by  gastro-enterostomy.  The  latter  is 
usually  the  operation  of  selection.     Divulsion  I  do  not  approve. 

I  have  seen  a  patient  gain  100  pounds  in  weight  in  eight  weeks 
after   gastro-enterostomy,    and,    from    being    a   confirmed    invalid, 
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restored  to  perfect  health.  Einhorn  *  advocates  the  use  of  his  dilat- 
ing catheter  or  pyloric  dilator  with  diaphane  to  stretch  the  stenosed 
pylorus.  The  writer  knows  the  method  to  be  uncertain,  and  the  re- 
sults not  permanent.     Valuable  time  is  thus  lost. 

Malignant  Stenosis 

In  these  cases  early  radical  operation  is  indicated,  as  described 
under  Cancer  of  the  Stomach;  otherwise,  palliative  gastro-enter- 
ostomy.  If  operative  procedure  be  refused,  then  diet,  lavage,  and 
the  treatment  laid  down  under  Carcinoma  Ventriculi. 

COMPLICATIONS  OF  CHRONIC  ECTASY 
GASTRIC  Tetany 

Tetany  is  characterized  by  peculiar  bilateral  tonic  spasm  of  the 
extremities,  either  paroxysmal  or  continued. 

Pathology. — In  all  cases  there  is  dilatation  of  the  stomach  of  a 
high  degree,  due  generally  to  stenosis  of  the  pylorus  or  the  duodenum; 
frequently  the  result  of  an  ulcer;  rarely  from  carcinoma. 

Gastrosuccorrhea  has  been  associated  with  it  in  some  cases. 
Tetany  has  also  been  reported  with  acute  ectasy  and  in  atonic  ectasia. 

Etiology. — There  are  three  theories  as  to  its  cause : 

(i)  Kussmaul  and,  later,  Fleiner  believed  its  symptoms  are  due 
to  the  great  loss  of  fluid  in  the  system,  the  thickening  of  the  blood, 
and  the  consequent  drying  of  the  tissues. 

(2)  Friederick  Miiller  and  Germain  See  consider  it  to  be  the  result 
of  some  reflex  action,  as  Miiller  brought  on  an  attack  by  tapping  the 
epigastric  region.  Riegel  has  observed  it  on  passing  the  stomach- 
tube  ;  and  it  has  also  occurred  in  cases  of  intestinal  worms. 

(3)  The  third  theory  explains  it  on  the  ground  of  auto-intoxica- 
tion, since  fermentation  and  putrefaction  are  present  in  the  stomach. 

This  last  is  probably  correct,  as  the  cases  have  been  benefited 
by  lavage  and  cured  by  stomach  drainage  (gastro-enterostomy). 

Amato  reports  a  case  of  gastric  tetany  with  death.  He  has 
introduced  fermenting  materials  into  the  stomachs  of  animals  and 
produced  dyspnea,  myosis,  muscular  contraction,  and  trismus. 
The  liver  and  pancreas  (postmortem)  showed  lesions,  such  as  are 
usually  found  with  poisonings  and  intoxications. 

Symptoms. — There  are  tonic  and  clonic  bilateral  spasms,  which 
appear  suddenly  and  are  generally  confined  to  the  extremities,  the 
flexor  muscles  being  chiefly  affected.  The  fingers  are  bent  at  the 
metacarpophalangeal  joint,  extended  at  the  terminal  joints,  being 
pressed  close  together,  and  the  thumb  is  contracted  into  the  palm  of 
the  hand.  The  wrists  are  flexed,  the  elbows  bent,  and  frequently 
the  arms  are  folded  over  the  chest.  The  knees  are  bent,  the  feet 
extended,  and  the  toes  adducted. 

*Med.  Rec.,  Oct.  9,  1909;  Ibid.,  June  10,  1911. 
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In  severe  cases  there  may  be  trismus,  and  the  angles  of  the  mouth 
are  drawn  up.     There  is  sometimes  edema  of  the  hands  and  feet. 

The  spasms  are  usually  paroxysmal  and  last  for  a  variable  time. 
The  eyes  may  be  turned  up. 

In  the  acute  attack  there  may  be  a  rise  of  temperature  and 
elevation  of  the  pulse.  In  some  cases  there  may  be  involvement 
of  the  muscles  of  the  back  and  of  the  thorax,  with  dyspnea  and 
cyanosis. 

The  attack  may  be  acute,  from  a  few  minutes  to  several  hours, 
but  there  may  be  some  stiffness  and  contraction  lasting  several 
weeks. 

Diagnosis. — There  are  certain  diagnostic  features: 

(i)  ''Trousseau's  Symptom.' ' — As  long  as  the  attack  is  not  over, 
the  paroxysms  may  be  produced  by  compressing  the  affected  parts, 
either  in  the  direction  of  their  principal  nerve-trunk  or  over  their 
blood-vessels,  so  as  to  impede  the  venous  or  arterial  circulation. 

(2)  ''Chvostek's  Symptom^ — There  is  an  increase  in  the  mechan- 
ical excitability  of  the  motor  nerves.  A  slight  tap  over  the  facial 
nerve  will  throw  the  muscles  to  which  it  is  distributed  into  active 
contraction. 

(3)  ''Erh's  Sign.'' — The  electric  irritability  of  the  motor  nerves, 
to  the  galvanic  current  especially,  is  increased. 

(4)  ''Hoffmann's  Sign." — Heightened  excitability  of  the  sensory 
nerves.  The  slightest  pressure  may  cause  paresthesia  in  the  region 
of  distribution. 

The  prognosis  of  tetany  is  extremely  bad. 

Frequency. — Moynihan  believes  it  to  be  not  so  very  rare,  and 
reports  14  cases  in  which  gastro-enterostomy  was  performed,  with 
a  cure  in  each  case;  though  some  claim  only  30  to  40  cases  are  re- 
ported. 

Tetany-like  attacks  with  epileptiform  attacks  are  more  frequent, 
and  will  be  referred  to  under  Epilepsy. 

Treatment. — Bromids,  and  even  chloroform  inhalation,  during 
the  acute  attack  are  of  value.     Lavage  is  beneficial. 

The  chief  indication  is  drainage  of  the  stomach  by  gastro-enteros- 
tomy. 

REFERENCES 

Smith,  Med.  Rec.,  1900,  Iviii,  910. 

Dujardin-Beaumetz,  L' Union  Medicale,  1884,  Nos.  15  and  18. 
Strong,  Boston  Med.  and  Surg.  Jour.,  1902,  cxlvii,  561,  597. 
Shnpson,  Pract.,  1900,  Ixv.,  283 

Kussmaul,  Deutsch.  Archiv.  f.  klin.  Med.,  1869,  Bd.  6. 
Moynihan,  Pract.,  1903,  Ixx,  354. 
Bouveret,  Rev.  de  Med.,  1892,  p.  48. 
Bwald,  Berl.  klin.  Wochens..  1894,  No.  2. 
Pkiiier,  Arch.  f.  Verdauungskrankheiten,  Bd.  1,  Heft  3. 
~  ihorn.  Diseases  of  the  Stomach. 
^  La  Riforma  Med..  Feb.  4,  1903. 
urn,  Deutsch.  Klinik,  1861. 
dt.,  107,  and  others. 


CONVULSIONS— EPII.EPSY  401 

CONVULSIONS— EPILEPSY 

Epileptic  seizures  occur  both  in  cases  of  chronic  ectasy  and  in 
other  affections  of  the  stomach.  I  have  had  a  case  under  observa- 
tion at  the  Manhattan  State  Hospital  who  suffered  from  repeated 
attacks  of  epilepsy,  140  seizures  a  month.  There  was  dilatation  of 
the  stomach,  with  ptosis  and  hypochlorhydria.  For  the  last  three 
years,  while  having  occasional  lavage,  dietetic  treatment  with  medi- 
cation directed  to  the  stomach,  no  bromids,  she  has  had  no  attacks, 
except  for  the  period  of  a  week,  over  two  years  ago,  when  the 
treatment  was  omitted.  The  mental  condition  cleared  up,  and  the 
patient  was  recently  discharged.  At  the  same  institution  there  is 
another  patient  with  atonic  ectasia  and  hypochlorhydria,  who  had 
frequent  epileptic  attacks  and  who  has  had  no  seizures  for  over  two 
years,  as  a  result  of  treatment  directed  to  the  gastro-intestinal-  tract. 

I  have  reported  a  case  of  hyperchlorhydria,^  with  epileptic 
seizures,  apparently  cured  by  appropriate  treatment;  and  cases  of 
dementia  paralytica  with  chronic  ectasy,  in  which  the  convulsions 
were  diminished  under  treatment  and  the  high  temperatures  returned 
to  normal.  I  have  also  seen  tetany-like  convulsions  in  a  case  of 
dementia  praecox,  with  gastroptosis  and  marked  ectasy,  improve 
after  treatment  of  the  stomach.  Salt-free  diet,  the  avoidance  of 
meat,  open  air,  and  treatment  appropriate  to  the  gastric  findings 
in  each  case  are  indicated. 

In  conclusion,  I  cannot  recommend  too  highly  the  sour-milk 
diet  in  the  treatment  of  these  cases.  Matzoon,  koumiss,  kefir,  or  the 
lactone-buttermilk  can  be  employed  after  the  manner  indicated  under 
Atonic  Ectasy.  I  have  found  Wm.  H.  Thomson*s  formula  for  the 
preparation  of  matzoon  of  great  value  in  these  cases.    It  is  as  follows: 

*•  I.  Place  half  a  cake  of  yeast  in  i  pint  (500  c.c.)  of  fresh  milk  in 
a  pitcher  covered  with  a  towel  in  a  warm  place  for  twelve  hours ;  then 

"  2.  Add  to  this  i  quart  (liter)  of  milk  and  keep  in  a  warm  place 
for  twelve  hours;  then 

'*  3.  Take  i  pint  (500  c.c.)  of  No.  2,  add  to  it  i  quart  (liter)  of 
milk,  and  keep  in  a  warm  place  for  twelve  hours;  then 

"  4.  Take  i  pint  (500  c.c.)  of  No.  3,  add  to  it  i  quart  (liter)  of 
milk,  and  keep  in  a  warm  place  for  twelve  hours. 

•*  This  makes  ij  quarts  (1500  c.c.)  of  matzoon,  the  entire  process 
occupying  forty-eight  hours. 

**  One  quart  (liter)  of  this  can  be  administered  in  divided  doses 
daily,  breaking  in  it  stale  bread  or  crackers,  and  eating  it  with  a 
spoon.  The  remaining  pint  (500  c.c),  with  the  addition  of  i  quart 
(liter)  of  milk  at  the  end  of  twelve  hours,  will  furnish  i\  quarts  (1500 
c.c.)  of  matzoon.  Fresh  matzoon  can  be  made  daily  from  the  former 
pint  (500  c.c.)  of  mother  matzoon  for  about  two  weeks,  when  the 

*  Observations  on  the  Relation  of  the  Gastro-intestinal  Tract  to  Nervous 
and  Mental  Diseases,  reported  April  17-21,  1905,  American  Medicopsy etiological 
AtBodatioD,  and  in  their  proceedings. 
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process  must  be  started  over  again.  If  laiger  quantitks  are  to  te 
used,  iquart(Uter)of  No.  2canbeusedwith2qnait&(iitcrB)rfiii3k, 
and  so  on." 

This  method  has  been  extensively  employed  by  Thomson  md  tbe 
author  in  feeding  our  epileptics.  One  can  also  use  4  to  6  omiocs 
(125-185  C.C.)  of  the  ordinary  bottled  matzooo  to  i  quart  Qiter)  of 
milk,  which  will  produce  matzoon  if  kept  twelve  hours  ina  warmpiaoe. 
Prom  this  daily  matzoon  can  be  made  from  each  previous  wapgiy 
tor  about  a  week,  when  a  fresh  bottle  must  be  employed. 


CHAPTER  XVI 

ANOMALIES  IN  THE  POSITION  AND  FORM  OF  THE 
STOMACH— HOUR-GLASS  STOMACH— DISLOCA- 
TIONS--GASTROFTOSIS 

Anomalies  of  form  are  frequently  congenital.  Fore-stomach  is 
a-  dilatation  of  the  lower  end  of  the  esophagus  immediately  above 
the  diaphragm.  Antnmi  cardiacum  is  a  sacculated  diverticulimi  of 
the  esophagus  situated  below  the  diaphragm.  In  some  cases  no 
symptoms  occur;  in  others  food  becomes  lodged  and  causes  serious 
tesuits.  Megalogastria  is  a  congenital  or  acquired  large  stomach 
with  normal  functions.  Microgastria  is  an  abnormally  small  stomach 
with  normal  functions.  Angustatio  ventriculi  is  an  extremely  small 
stomach  due  to  stricture  of  the  cardia  or  esophagus  or  to  cirrhosis 
ventriculi. 

Congenital  Narrowing  of  the  Pylorus. — This  condition  is  due 
to  hypertrophy  of  the  circular  muscles  of  the  pylorus.  It  may  be 
of  so  severe  a  type  that  ingestion  of  food  may  be  impossible  and  the 
infant  die  within  a  few  days  after  birth.  In  milder  cases  chronic 
ectasy  may  result  according  to  some. 


HOUR-GLASS  STOMACH 

This  condition  may  be  congenital^  but  is  more  frequently  acquired. 
The  stomach  has  a  peculiar  sacculated  outline,  and  is  divided  into 
two  parts — the  cardiac  and  pyloric  (Fig. 
184).  In  some  cases  the  cardiac  sac  is 
larger,  in  others,  the  pyloric. 

Etiology. — Cicatrized  tissue  contrac- 
tion following  an  ulcer;  less  frequently 
peritonitic  adhesions,  gastritis  from  cor- 
rosive poisons,  and  carcinoma  are  causes. 
Slight  forms  may  produce  no  character- 
istic symptoms.  In  advanced  cases  the 
division  may  be  recognized.  By  the  in- 
gestion of  bismuth  and  the  use  of  the 
fluoroscope  with  the  ^c-rays  this  condi- 
tion can  be  demonstrated.  It  is  advised 
to  seeing  a  rontgenograph  when  possible. 

The  following  diagnostic  points  have 
been  given  by  Moynihan  : 

With  lavage,  part  of  the  fluid  is  lost;  if  the  stomach  is  washed 
dean,  a  sudden  reappearance  of  the  stomach-contents  takes  place, 
"paradoxical  dilatation  ";  when  the  stomach  has  been  apparently 
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emptied,  a  splashing  sound  may  be  elicited  by  palpation  of  the 
pyloric  segment;  after  distending  the  stomach,  a  change  in  the  posi- 
tion of  the  distention  tumor  may  be  seen  in  some  cases.  Gushing, 
bubbling,  or  sizzling  sounds  are  heard  on  dilatation  with  carbonic 
acid  gas  at  a  point  distinct  from  the  pylorus.  In  some  cases,  when 
both  parts  are  dilated,  two  tumors  with  a  notch  or  sulcus  between 
are  apparent  to  sight  and  touch.  On  both  sides  of  the  furrow  there 
will  lie  a  loud  tympanitic  sound  which  cannot  be  elicited  in  the 
middle. 

Stockton  finds  that  if  the  first  part  of  the  stomach  is  aspirated, 
after  manipulation,  it  is  sometimes  possible  to  force  from  tlie  second 
into  the  first  portion  a  gastric  joiee  of  different  quality.  Operative 
procedure  is  the  only  method  of  cure. 

DISLOCATION   OF  THE  STOMACH 

The  fundus  may  be  dislocated  upward.     Among  the  causes  are: 

Absorption  of  a  pleuritic  exudate  on  the  left  side;  after  contraction 
of  the  lung  or  any  process  which  is  accompanied  by  upward  disloca- 
tion of  the  diaphragm;  excessive  distention  of  the  abdominal  cavity, 
forcing  the  diaphragm  upward,  such  as  from  pregnancy,  ascites, 
tumors,  and  meteorism;  diaphragmatic  hernia. 

The  cardiac  end  of  the  esophagus  may  become  bent.  Lateral 
dislocation  is  rare,  and  may  be  caused  by  tumors  of  the  spleen, 
distended  colic  flexure,  or  lateral  pressure  from  an  enlarged  liver. 
As  a  rule,  the  latter  forces  the  stomach  downward. 

Downward  dislocation  (gastroptosis)  is  the  common  form. 

GASTROPTOSIS— ENTEROPTOSIS— GLENARDS  DISEASE 

(Synanyms. — Gastroptosis — Rose;    V'isceroptQsis;    Splanclino ptosis;     Abdominal 
Relaxation  or  Atonia  Gastrica — Rose;  Atony  of  the  Third  Degree,) 

Definition* — Gastroptosis  may  be  defined  as  a  prolapse  or  down- 
ward displacement  of  the  stomach,  right  kidney  or  both  kidneys* 
and  other  organs  of  the  abdominal  cavity,  which  may  be  associated 
with  disturbances  of  the  gastro- intestinal  tract  and  pelvic  organs^ 
together  with  various  nervous  symptoms.  Ptosis  of  the  heart  may 
also  occur. 

Nephroptosis  is  a  stigma  of  gastroptosis. 

Introduction.— I  here  use  the  term  *'  gastroptosis  '*  with  the 
usual  definition  (ptosis  of  the  stomach),  though  Rose  has  shown  it 
correctly  means  descent  of  the  belly  (splanchnoptosis).  The  reader 
must  remember  that  gastroptosis  is  a  qoite  frequent  condition,  and 
that  it  may  be  accidentally  discovered  in  some  cases  which  have  no 
symptoms  whatever.  On  the  other  hand,  there  are  various  degrees 
of  ptosis  of  the  stomach,  in  some  of  which  the  symptoms  are  rather 
mild  in  character,  while  in  others  there  may  be  the  symptoms-com- 
plex of  Gl^nard*s  disease. 
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It  is  not  the  position  of  the  lower  border  of  the  stomach  which 
constitutes  a  ptosis,  but  that  of  the  upper  border;  with  the  relaxation 
of  the  suspensory  Hgaments  of  the  stomach  the  lesser  curvature 
sinks  as  well  as  the  greater,  and  we  may  have  varying  degrees  of 
ptosis,  from  moderate  obliquity  of  the  upper  border  to  a  vertical 
stomach;  while  on  the  other  hand,  the  entire  organ  may  sink  and  give 
the  crescentic  form  of  gastroptosis.  The  determination  of  the  lower 
txxrder  alone  is  not  diagnostic,  since  it  may  merely  be  evidence  of  a 
dilated  stomach.  Hundreds  or  even  thousands  of  cases  of  nephrop- 
tosis have  been  reported  as  having  dilated  stomachs,  the  dilatation 
being  imputed  to  pressure  of  the  kidney  on  the  duodenum,  and  no 
investigation  has  been  made  of  the  position  of  the  lesser  curvature. 

From  my  own  experience,  I  do  not  hesitate  to  say  that  movable 
kidney  (nephroptosis),  with  the  lower  border  of  the  stomach  lower 
than  normal,  is  diagnostic  of  gastroptosis.  Dilatation  of  the  stomach 
is  often  associated  with  gastroptosis,  but  kidney  pressure  on  the 
duodenum,  in  my  opinion,  has  no  bearing  as  to  its  production. 
This  combination  has  been  found  in  cases  at  the  Manhattan  State 
Hospital.  Fiu"thermore,  treatment  for  gastroptosis  will  generally 
cure  this  condition.  Ptosis  of  the  stomach  in  some  of  these  cases 
may  be  of  extremely  mild  type. 

Anatomic  Considerations. — It  is  necessary  to  briefly  allude  to 
certain  anatomic  features.  The  liver,  as  we  know,  is  suspended 
from  the  diaphragm  by  ligaments  derived  from  the  peritoneum. 
The  cardiac  end  of  the  stomach  is  held  quite  fixedly  in  position  by  the 
esophagus,  and  there  is  a  peritoneal  attachment  to  the  diaphragm  at 
this  point,  the  gastrophrenic  ligament.  In  this  location  the  stomach 
lies  in  close  relation  to  the  diaphragm,  while  the  lesser  curvature  is 
suspended  from  the  liver  by  the  lesser  omentum  (gastrohepatic) . 
The  spleen  lies  in  close  relation  to  the  diaphragm,  being  attached 
thereto  by  ligaments  (processes  of  the  peritoneum),  and  to  the 
stomach  by  the  gastrosplenic  omentum. 

It  is  thus  readily  understood  how  compression  of  the  lower  part 
of  the  thorax  or  effusions  above  the  diaphragm  may  mechanically 
force  down  the  latter  and  produce  ptosis  of  organs  so  closely  asso- 
ciated.    The  descent  of  the  intestines  is  a  natural  accompaniment. 

A  tumor  of  the  pylorus  may  cause  ptosis  of  the  stomach,  and 
prolapse  of  the  transverse  colon  and  of  the  other  viscera  follow. 

On  the  other  hand,  a  severe  type  of  dilatation  of  the  stomach 
may  be  followed  by  ptosis  of  the  organ  and  then  general  visceroptosis. 
These  primary  types  of  gastroptosis  are  not  so  very  frequent. 

The  transverse  mesocolon  surrounds  the  transverse  colon  and 
connects  it  with  the  back  of  the  abdomen  at  the  spine.  The  trans- 
verse colon  is  attached  to  the  abdominal  surface  of  the  eleventh  rib 
on  each  side  by  a  fold  of  peritoneum.  As  the  colon  passes  across 
the  abdomen  it  sags  somewhat,  presenting  a  slightly  concave  surface 
superiorly.     Gl^nard,  whom  we  must  justly  credit  as  the  first  to 
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describe  splanchnoptosis  as  a  pathologic  entity,  believes  enteroptosis 
(ptosis  of  the  transverse  colon)  to  be  the  starting-point.  He  thinks 
the  transverse  colon  is  fastened  to  the  pyloric  end  of  the  stomach  by 
a  band  (ligament J,  and  that  the  hepatic  flexure  first  sags,  followed 
by  the  transverse  colon,  causing  tlius  a  sharp  flexion  at  the  attach- 
ment of  the  ligament,  and  a  hindrance  to  the  progress  of  the  intestinal 
contents,  with  resulting  accumulation  in  the  ascending  and  transverse 
colon »  From  the  point  of  stenosis  the  transverse  colon  passes  down- 
ward diagonally  across  the  abdomen  as  a  hard  cord -like  mass  (corde 
colique  transverse). 

The  sagging  of  the  transverse  colon  exercises  traction  on  the 
pylorus  and  omentum,  thus  causing  descent  of  the  stomach  and 
liver.  The  descent  of  the  hepatic  flexure,  he  believes,  causes  traction 
on  the  parietal  peritoneum  and  encourages  ptosis  of  the  right  kidney. 
The  gastro-intestinal  tract,  he  noted,  was  suspended  in  the  form  of 
lofjps,  six  in  numl^er,  by  means  of  ligaments;  and  he  believed  in  the 
possibility  of  too  great  a  l>end  at  such  an  acute  angle,  that  it  might 
cause  a  partial  obstruction  to  the  passage  of  the  contents.  This 
might  occur  at  the  gastroduodenal,  the  duodenojejunal,  transverse 
colon,  or  sigmoidorectal  cur\'es. 

The  gastroduodenal  and  transverse  colon  ligaments  Gl^nard 
holds  to  be  the  weakest,  and  if  they  give  way»  w^ith  resulting  ptosis 
of  the  intestine,  increased  traction  and  angulation  is  produced  at 
the  next  fixation  point,  causing  an  enterostenosis. 

Glenard  found  the  transverse  colon  displaced  and  stenosed  in 
numerous  autopsies,  and  was  the  first  to  realize  that  many  cases  of 
so-called  nervous  dyspepsia  were  depsendent  upon  these  abnor- 
malities. 

Riegel  has  demonstrated  that  the  hepatic  flexure  is  fwt  dislocated 
downward  in  the  majority  of  cases,  and  Gl^nard's  explanation  I 
hardly  believe  tenable,  as  there  are  other  very  important  factors 
which  have  a  bearing,  A  tumor,  however,  of  the  transverse  colon 
or  adhesions  may  produce  primary  enteroptosis. 

We  must  remember  there  is  one  type  of  case,  a  congenital  con-J 
stitutional  defect,  the  patient  with  long  narrow  thorax,  who  sufFe 
from  splanchnoptosis. 

Keene  finds  in  autopsies  on  babies  e\ndences  in  favor  of  the  con- 
genital origin  of  enteroptosis.  In  many  of  these  there  was  a  re- 
dundant colon,  A  potential  enteroptosis  is»  therefore,  present, g 
which  is  latent.  Later,  through  some  cause,  weakening  of  the  ab- 
dominal musculature  or  diminution  of  intra-abdominal  pressure, 
sagging  of  the  intestine  occurs  and  s}Tnptoms  develop.  The  writerj 
believes  these  congenital  cases  are  undoubtedly  to  be  found.  Th 
round-shouldered,  hollow-backed  position,  Revnolds  *  holds,  results  in 
the  formation  of  pot  belly  and  leads  to  the  production  of  splanchnop- 
tosis. Undoubtedly,  spinal  curvature  or  rickets  may  be  factors. 
'  Jour:  Amer.  Med.  Assoc.,  Dec.  3,  1910, 
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The  major  number  of  cases  of  gastroptosis,  however,  are  acquired 
from  various  causes;  and  in  my  opinion  the  development  of  the 
prolapse  of  the  various  organs  generally  occurs  sjmchronously,  the 
stomach,  right  kidney,  and  transverse  colon  most  frequently  pro* 
lapsing  together;  while  in  other  cases  the  left  kidney  or  the  rest 
of  the  viscera  may  descend  in  addition. 

These  following  are  the  prominent  factors  which  have  a  marked 
bearing  in  preserving  the  proper  position  of  the  viscera: 

(i)   The  abdominal  muscles. 

(2)   The  maintenance  of  normal  intra-abdominal  pressure. 

(i)  Abdominal  Muscles. — In  an  interesting  article,  A.  Rose*  calls 
attention  to  the  fact  that  in  addition  to  the  usual  functions  described 
in  the  text-books,  in  assisting  expulsion  of  the  fetus,  bowel  action, 
urination,  and  vomiting,  the  abdominal  muscles  aid  in  the  preserva- 
tion of  the  physiologic  position  of  the  abdominal  organs.  The  cross- 
wise arrangement  of  the  external  and  internal  oblique  and  trans- 
versalis  muscles — supported  by  the  recti — effect  a  narrowing  of  the 
abdominal  cavity  and  prevent  visceral  ptosis. 

Groddeck,  of  Baden-Baden,  has,  moreover,  described  the  mechan- 
ical influence  of  healthy  muscle,  by  the  alternate  contraction  and  ex- 
pansion, in  assisting  the  circulation  of  the  blood  and  l>nnph,  and 
an  atonic  condition  of  the  abdominal  musculature  would  certainly 
interfere  with  the  maintenance  of  the  normal  relations  between  the 
extra-  and  intra-abdominal  circulation.  Moreover,  clinically,  simple 
inspection  will  differentiate  between  normal  conditions  and  the 
typic  "  pot-belly  "  of  the  gastroptosis  patient.  Acute  or  wasting 
disease  may  also  cause  changes  in  the  muscles. 

(2)  Intra-abdominal  Pressure. — Normal  abdominal  muscles  also 
maintain  the  normal  intra-abdominal  pressure  necessary  to  preserve 
the  position  of  the  viscera. 

Walkow*  has  made  a  very  exhaustive  study  of  this  question  and 
has  demonstrated,  Jar  example,  on  the  cadaver^  with  the  upper  part 
of  the  trunk  elevated  (the  reversed  Trendelenburg  position),  that 
after  abdominal  section,  mobility  of  varying  degrees  of  the  kidney  is 
found,  which  did  not  previously  exist. 

Stiirmdorf  has  found  similar  results  after  laparotomy  on  the 
living. 

Clinically,  changes  in  the  intra-abdominal  pressure,  the  result  of 
childbirth  or  tapping  for  ascites,  have  resulted  in  the  production  of 
splanchnoptosis,  the  thinned  and  distended  musculature  of  the 
abdomen  also  being  a  factor. 

Rapid  loss  of  weight  from  emaciation  and  absorption  of  omental 
fat  is  another  example. 

Nephroptosis. — Movable  kidney,  in  probably  95  per  cent,  of 
cases  in  my  own  experience,  is  one  of  the  stigmata  of  gastroptosis. 

*  Surgery,  Gynecology,  and  Obstetrics,  November,  1906,  Physiology  and 
Pathology  of  the  Abdominal  Muscles. 

*  Med.  Rec.,  Jan.   13,  1906. 
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The  congenital  t>^pe,  with  long  mesonephron,  or  those  cases  due  to 
traumatism,  are  comparatively  few  in  number. 

The  right  kidney  has  a  longer  pedicle  and  lies  lower  on  account 
of  the  liver, 

Stiirmdorf  refers  to  certain  skeletal  deformities  as  influencing 
the  shape  of  the  bony  receptacle  for  the  kidneys,  and  which  in  some 
cases  predisposes  to  prolapse;  but  gastroptosis  is  associated  with 
these  same  conditions. 

It  has  been  claimed  that  there  is  a  nephrocolic  ligament  connecting 
the  kidneys  to  the  ascending  and  descending  colon,  and  that  traction 
of  the  colon  may  influence  its  descent.  Reversed  peristaltic  action 
occurring  intermittently  in  the  ascending  colon,  which  does  not  take 
place  in  the  descending,  is  believed  to  have  an  influence,  and  the 
peritoneum  over  the  left  kidney  is  said  to  be  thicker.  The  fact  that 
the  tail  of  the  pancreas  lies  in  front  of  the  left  kidney  seems  to  me  to 
have  some  bearing  on  the  question.  Absorption  of  the  fatty  capsule 
is  probably  anotlier  factor. 

The  peculiar  position  of  the  right  kidney  and  lessening  of  intra- 
abdominal  pressure  seem  to  be  the  chief  causes  of  its  more  frequent 
descent. 

With  gastroptosis  we  have  also  a  relaxation  of  the  gastro-intestinal 
musculature  and  of  all  the  peritoneal  ligaments.  Changes  in  the  posi- 
tion of  the  stomach  and  in  its  secretory  and,  at  times,  in  its  motor 
functions  account  for  the  gastric  disturbances.  The  secretory  func- 
tion one  might  expect  to  Ix;  influenced  by  circulatory  disturbances 
following  displacement  of  the  organ. 

Associated  are  changes  in  the  position  of  the  duodenum  produc- 
five  of  stasis,  and  whicli  readily  acamnt  for  galt-hladder  sy^nptofns 
simulating  stone,  so  often  attributed  to  nephroptosis.  Similar 
disturbances  in  the  intestine,  constipation »  diarrhea,  mucous  colic. 
or  chronic  appendicitis  can  thus  be  accounted  for.  There  is  a  relaxa- 
tion of  the  broad  ligaments  and  with  it  ovarian  and  uterine  descent, 
and  even  descent  of  the  pehnc  floor,  witli  dysmenorrhea  and  various 
pelvic  s>^mptoms.  I  do  not  agree  with  Edebohls*  theory  of  com- 
pression of  tlie  superior  mesenteric  vein  by  the  kidney  as  a  cause  of 
congestion  of  the  appendix. 

Occasionally,  Dietl's  crisis  from  torsion  of  the  kidney  pedicle 
and,  rarely,  nephritis  or  hydronephrosis  occur.  More  rarely  the  kid- 
ney may  become  adherent  to  the  gall-bladder  or  appendix.  In  addi- 
tion, circulatory  disturbances  and  marked  neurasthenia,  tlie  latter 
due  chiefly,  I  believer  to  auto-intoxication,  are  present;  and  from  the 
severe  type  of  splanchnoptosis  we  have  the  symptoms  complex  of 
GK-nard's  disease— all  of  which  the  *'  kidney  experts  '*  attribute  to 
nephroptosis. 

Etiology," We  must  remember  that  the  vertical  stomach  is  the 
fetal  position  of  the  organ  and  every  infant  is  born  with  it  in  this 
position.     After  a  few  weeks  or  months,  through  the  weight  of  the 
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food  and  the  action  of  the  diaphragm,  the  position  of  the  stomach 
becomes  nnrmal.  Occasionally,  it  may  remain  vertical,  but  T  believe 
this  is  true  more  especially  in  those  suffering  from  the  congenital 
constitutional  defect,  to  which  I  shall  refer. 

The  causes  of  gastroptosis  may  l>e  divided  into  congenital  and 
acquired : 

I,  Congenital  constitutional  defect,  the  long  narrow  thorax, 
with  the  diaphragm  and  Mvqt  pushed  down.  In  these,  splanchnop- 
tosis is  a  constitutional  defect.  Stiller's  floating  tenth  rib  is  usually 
present.  Butler/  from  more  recent  investigations,  holds  that  the 
floating  tenth  rib  is  rare  in  adults;  though  fully  50  per  cent,  of  all 
children  have  a  movable  tenth  rib,  though  it  is  rarely  unattached. 
Mobility  of  this  rib  is  not  a  stigma  of  enteroptosis  in  children, 
Butler  holds  that  the  ptoses  are  usually  first  noted  at  the  period  of 
puberty.  2.  Other  skeletal  deformities,  spina!  curvature,  rickets, 
kyphosis,  kyphoscoliosis.  3,  Intrathoracic  pressure  on  the  dia- 
phragm  from  effusions,  tumor,  etc.  4.  Tumors  of  the  liver*  5* 
Leukemic  enlargements  of  the  spleen »  6.  Tumor  of  the  pylorus  or 
adhesions  (gastric),  7.  Tumor  of  the  colon  or  adhesions.  8.  Chronic 
dilatation  of  the  stomach,  9.  Compression  of  the  thorax  by  tight 
lacing,  poor  corsets,  tight  waistbands,  etc.  10.  Relaxation  of  the 
abdominal  muscles  and  diminution  of  intra-abdominal  pressure. 
This  may  result  from  rapid  emaciation  in  acute  diseases,  with  de- 
generation of  the  muscular  tissue;  or  the  same  conditicm  in  longer 
chronic  wasting  diseases,  or  front  loss  of  weight  and  muscular  totte  front 
any  cause, 

Landau^s  disease,  splanchnoptosis  following  confinement,  is 
fairly  frequent.  Emptying  of  the  uterus  produces  a  sudden  diminu- 
tion in  intra-abdominal  tension,  and  the  tendency  of  the  viscera  is 
to  fill  the  vacuum  previously  occupied  by  the  uterus.  The  abdominal 
walls  are  lax  and  thin  from  uterine  pressure.  The  accoucheur  is 
often  to  blame  for  not  properly  supporting  the  relaxed  abdomen. 

Tapping  of  ascites,  with  removal  of  all  the  fluid,  may  produce  a 
similar  condition ;  or  removal  of  large  tumors. 

Sex. — Meynert  found  in  50  girls,  aged  twelve,  5oper  cent,  gastrop- 
tosis»  and  atx>ut  80  per  cent,  females  in  his  g>^necologic  clinic  to  5  per 
cent,  males  among  adults. 

From  the  study  of  various  statistics  it  can  be  estimated  that  from 
about  20  to  25  per  cent,  of  women  complaining  of  digestive  disturb- 
ances are  affected  with  movable  kidney  and  enteroptosis.  Unques- 
tionably the  percentage  of  gastroptosis  among  all  women,  including 
tlioise  who  complain  of  no  symptoms,  will  average  at  least  15  per  cent 
in  mir  city  population.  The  advocates  of  nephropexy  find  oephrop- 
losis,  disregarding  the  other  ptoses,  in  20  to  ;^:^  per  cent,  of  all  women, 
a  satisfactory  surgical  viewpoint. 

The  improvement  following  privntsctwus  nephropexy  in  gastro- 
*  Enteroptosis  in  Children.  Jour*  Amcr.  Med.  Assoc..  Dec  31,  1910. 
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intestinal  and  other  symptoms  can  be  often  imputed  to  the  post- 
operative rest  in  bed  and  to  the  increase  in  fat  by  proper  feeding. 

The  ratio  of  males  complaining  of  digestive  disturbances,  with 
enteroptosis  and  nephroptosis,  is  about  2  to  3  per  cent.  The  ratio 
in  women  is  8  or  lo  to  i  male, 

Glenard  finds  a  lower  ratio,  70  women  to  50  men  in  100  cases. 

.4ge.— The  most  frequent  age  is  from  eighteen  to  forty,  though 
between  fifty  to  sixty  the  condition  appears  most  marked, 

Symptoms.^ — Gastroptosis  may  exist  witliout  the  production  of 
any  symptoms;  while,  on  the  other  hand,  it  may  be  present  with 
those  of  a  mild  character,  or  may  finally  present  the  aggravated 
type  of  Glenard,  The  following  symptoms,  in  part  or  whole,  may  lie 
present:  Some  cases  complain  chiefly  of  nervous,  cardiac,  gastro- 
intestinal or  pelvic  disturbances,  or  of  special  organs,  sudi  as  the 
kidney  or  li%^er. 

There  are  usually  anemia,  a  feeling  of  weakness,  or  faintness  and 
fatigue  on  slight  exertion  and  backache.  The  appetite  in  some  cases 
is  pcx>r,  while  in  others  quite  good. 

Some  patients  have  the  symptoms-complex  of  hyperchlorhydria, 
while  others  complain  of  belching  and  discomfort  immediately  after 


Fig,    1 85. ^Abdominal  projection;  lead-tape  outline  between   anterior   superior 
spines;  curved  line,  when  standings  flat  line,  when  lying  on  back  (from  Gallant). 

eating.     There  are  usuatly  marked  and  obstinate  constipation,  rarely 

diarrhea;  at  times  intestinal  catarrh  or  mucous  colic.  Flatulence  is 
present.  They  have  headache,  are  frequently  nervous  and  hysteric^ 
and  at  times  neurasthenic.  There  is  often  a  feeling  of  weight  or 
bearing  down  in  the  abdomen,  which  is  relieved  by  proper  support. 
Menstrual  disorders  are  frequently  present,  dysmenorrhea  quite 
often.  At  times  the  pain  and  discomfort  are  focused  in  the  kidneys, 
especially  the  right:  and  in  addition  they  may  have  attacks  of  Dietl's 
crisis.  Pains  in  the  region  of  the  liver  and  gall-bladder  occur  in 
some,  and  there  may  be  attacks  of  pain  resembling  gall-stones  and 
occasional  jaundice.  There  may  be  iritability  of  the  bladder,  with 
frequent  inclination  to  urinate,  and  pains  in  the  ovaries  and  appen- 
dical  region.  Various  sensitive  points  are  often  found  in  other  regions 
of  the  abdomen.  Palpitation  is  frequently  present  and  occasionally 
attacks  of  tachycardia  may  occur. 

Physical  ExBmm.B.tion.^ Inspection. — ^I'hese  patients  are  usually 
thin  and  slender;  the  abdominal  walls  are  generally  flaccid.  The 
form  of  the  patient  is  angular  and  the  muscles  are  thin.  There 
is  a  concavity  between  the  costal  arches  in  the  epigastrium  from  the 
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ensifonn  to  the  umbilicus;  and  in  some  a  vertical  median  sulcus 
between  the  recti  muscles  wider  above  than  below. 

In  the  dorsal  position  the  abdomen  may  be  flattened  below  and 
bulge  laterally;  and  when  the  patient  is  erect  the  epigastrium  be- 
comes more  depressed;  while  the  hypogastric  regions  from  the  um- 
bilicus to  the  S3rmphysis  and  the  pubic  region  markedly  bulge  forward 
and  outward  (pot  belly).     Fig.  185  shows  this  clearly. 

Palpation. — Diastasis  (separation  of  the  recti  muscles)  can  be 
readily  appreciated.  Stiller*s  floating  tenth  rib  is  present  in  some 
cases.  Marked  pulsation  of  the  abdominal  aorta  is  often  met  with 
as  it  is  uncovered  by  the  stomach.  Movable  kidney  of  varying 
degrees  can  be  readily  appreciated,  and  this,  taken  in  connection 
with  the  splashing  sound  found  below  the  normal  position  of  the 
lower  border  of  the  stomachy  is  pathognomonic  of  gastroptosis. 
The  corde  oblique  transverse  is  generally  found  to  be  the  pancreas, 
which  may  also  prolapse. 

Splashing  Sound. — ^This  is  the  best  method  to  determine  the 
lower  border  of  the  stomach  and  has  been  thoroughly  described. 

K  no  splash  can  be  originally  detected,  create  it  artificially  by 
giving  water,  or,  if  required,  add  a  little  Vichy,  or  tartaric  acid  and 
sodium  bicarbonate. 

Inflation  of  the  stomach  with  air  or  CO,  will  settle  doubtful 
cases,  as  the  upper  border  is  then  to  be  seen  on  inspection,  and  per- 
cussion is  an  aid. 

Gastrodiaphany  is  an  accurate  method,  but  usually  unnecessary. 

Percussion, — ^There  is  at  times  dulness  or  flatness  in  the  epigas- 
trium when  the  stomach  is  markedly  depressed,  the  liver  descending 
in  such  cases.  It  is  difficult  to  differentiate  by  simple  percussion 
unless  COj  distention  has  also  been  employed.  The  scratch  method 
is  of  assistance. 

Gastric  Secretion. — Examination  of  the  Gastric  Contents. — 
Ewald's  test-breakfast  should  be  employed  and  gastric  analysis 
made  in  every  case.  Hyperchlorhydria,  hypochlorhydria,  or,  more 
rarely,  achylia  gastrica  (functional)  may  be  present.  Rarely  the  secre- 
tion is  normal,  and  then  usually  in  the  cases  found  accidentally,  pre- 
senting no  symptoms. 

I  agree  with  George  R.  Lock  wood  to  this  extent,  that  in  many 
cases  no  evidences  of  fermentation  can  be  found  on  test,  and  the  gas 
also  may  be  odorless.  In  hysteric  women  some  of  the  air  is  swallowed. 
On  the  other  hand,  in  some  patients  with  associated  marked  dilata- 
tion (the  latter  probably  being  primary),  such  as  I  have  seen  among 
the  nervous  and  insane  at  the  Manhattan  State  Hospital,  marked  fer- 
mentation has  been  found. 

The  treatment  is  modified  by  the  gastric  findings.  It  is  evident, 
in  some  cases,  that  the  secretory  conditions  are  influenced  by  the 
misplacement,  since  Graham-Rogers,  at  the  Ward's  Island  Clinic, 
found  that  in  4  out  of  7  cases  (6  of  hyperchlorhydria  and  i  of  hypo- 
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chlorhydria)   improvement  followed  the  use  of  Rose*s  belt' 
withoyt  medication  or  special  diet* 

Motor  Functiotis.— Motor  insufiiciency '  is  undoubtedly  present  1 
in  some  cases.  On  the  other  hand,  many  cases  exist  with  few  or  any  ^ 
gastric  symptoms »  and  though  there  is  relaxation  of  the  musculaturt 
of  the  stomach,  compensation  takes  place  probably  by  relaxation 
of  the  pyloric  ring,  so  that  the  contents  of  the  stomach  enter  the 
intestine  within  the  normal  limit  of  time.  Per  contra  on  some  occa- 
sions, or  from  some  cause,  this  compensation  may  fail  and  then  syrop- 
toras  develop.  Motor  functions  appear  only  slightly  diminished  in 
other  cases,  or  even  normal,  as  just  explained. 
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Fig.  1 86. — Slight  gaslroptosts. 


Fig.  187.— Gastro  ptosis. 


This  is   the  probable  explanation  for  those   cases  which 
existed  for  years  without  symptoms  and  in  whom  they  suddenly 
de%Tlop.  J 

Stomach  and  SmaU  Intestine. — Gastroptosis  may  occur  raP 
various  forms  and  degrees,  semi-oblique  of  dilTerent  degrees,  looped, 
or,  more  rarely,  crescentic,  and  even  the  vertical  stomach  (Figs. 
186-190).  In  some  cases  we  may  have  primary  dilatation  and  tlien 
ptosis.  These  illustrations  represent  gastrodiaphany  of  various 
cases. 

Mainert  and  Holzknecht^  point  out  that  gastroptosis  is  always 


*  Rose  and  Kemp,  Atonia  Gastrica,  p.  124. 
^  Med.  Press  and  Circular,  Feb.  23,  1910. 


^  Ibid.,  p.  79 
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accompanied  by  lengthening  of  the  stomach.  Bonninger  holds  that 
the  lengthening  can  be  demonstrated  by  the  x-rays  and  is  brought 
about  by  a  longitudinal  growth  of  the  body. 

As  far  as  I  can  determine,  from  physical  examination,  post- 
mortem, and  operative  cases,  especially  in  the  marked  semi-oblique 
or  in  the  vertical  stomach,  there  seems  to  be  a  straightening  of  the 
fiyloric  curve  and  some  dilatation  of  the  pyloric  end  and  of  the  duo* 
denum,  probably  with  relaxation  of  the  pylorus.     The  supports  of 
the  duodenum  are  relaxed  and  it  crosses  the  spine  at  a  lower  level. 
I  believe  there  is  some  relaxation  with  descent  of  the  pancreas,  and 
also  relaxation  of  the  mesentery  and  descent  of  the  rest  of  the  small 
intestine. 


Fig.  188. — Vertical  stomach. 


Fig.  189. — Vertical  stomach  (extreme). 


The  duodenal  distention  is  to  be  expected  from  gravitation  of 
the  stomach-contents,  and  as  there  is  relaxation  of  the  mesentery 
I  am  skeptical  of  the  so-called  "  chronic  mesenteric  traction  "  with 
dilatation  as  a  result. 

Gastroptosis  should  favor  acute  dilatation  of  the  stomach,  on  the 
mesenteric  traction  theory,  but  I  have  never  seen  such  a  condition 
associated  with  acute  ectasy. 

Large  Intestine. — Enteroptosis. — Descent  of  the  transverse  colon 
is  most  common  (Fig.  191);  it  can  be  demonstrated  by  inflation  with 
air  or  water,  or  with  bismuth  and  x-rays,  and  they  may  help  in  differ- 
entiating between  cases  of  redundant  sigmoid,  transverse  colon  of 
exaggerated  length,  and  displaced  and  angulated  flexures  which  may 
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on  rare  occasions  require  special  operation.  Undoubtedly  there  may 
be  relaxation,  with  changes  in  the  position  of  the  sigmoid  or  evenoi 
the  descending  colon.     I  have  seen  a  case  of  this  type  recently. 

Nephroptosis.— It  seems  important  to  further  discuss  this  con- 
dition,  though  I  have  already  described  many  of  its  features.    Mov- 
able kidney  from  traumatism  or  straining,  and  the  congenital  floating 
kidney  with  a  long  mesonephron,  constitute,  I  believe,  a  comparatively 
small  percentage  of  all  cases — in  my  own  opinion,  about  5  per  cent., 
while  Meynert  places  them  at  10  per  cent.     The  balance  are  con- 
comitants of  enteroptosis  (gastroptosis).     It  is  most  common  on  the 
right  side. 
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-Crescentic   form   of   gas- 
troptosis. 


Fig.  191. — ^Enteroptosis. 
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Einhonii   as   well   as   many   other  authors,   recognize   movabk 

kidney  as  an  essential  symptom  of  enteroptosis. 

Nephroptosis  occurs  at  least  six  or  seven  times  more  frequeni 
in  women  than  in  men. 

Nephroptosis  exists  in  abont  1 5  per  cent,  of  all  women  examin 
associated  with  gastroptosis ;  but  in  many  cases  no  symptoms  are 
present.     No  worse  judgment  can  be  shown  than  to  tell  a  patient  thai 
she  has  a  movable  kidney. 

Edebohls  finds  it  in  20  per  cent,  of  his  cases,  disregarding  asso- 
ciated ptoses,  and  some  even  place  it  at  ;^;i  per  cent. 

The  normal  kidney  is  slightly  movable  during  respiratory  ma 
ments-     The  most  accurate   method  of  kidney  palpation   I  have 
already  described. 

Gl^nard  classifies  four  degrees  of  movable  kidney: 

First  Degree, — The  lower  pole  of  the  kidney  is  palpable  on  deep 
inspiration  and  slips  back  on  expiration.     It  cannot  be  arrested 
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Second  Degree, — The  body  of  the  kidney  can  be  palpated  and 
arrested,  but  not  the  upper  border. 

Third  Degree. — ^The  superior  border  of  the  kidney  can  be  palpated. 

Fourth  Degree, — The  entire  kidney  is  palpable  and  it  may  be 
found  in  various  regions  of  the  abdomen,  near  the  gall-bladder  or  as 
low  as  the  appendical  region. 

I  have  already  referred  to  the  various  symptoms  attributed  to 
movable  kidney,  such  as  dilatation  of  the  stomach  due  to  pressure 
on  the  duodenum;  jaundice;  gall-stone  symptoms  or  stasis  with  the 
production  of  stone;  gastro-intestinal  and  pelvic  disttu-bances; 
chronic  appendicitis  as  a  result  of  congestion  from  compression  of 
the  superior  mesenteric  vein  against  the  pancreas  and  spine  (in  20 
per  cent,  of  cases,  according  to  Edebohls). 

All  these  symptoms  are  referable  to  splanchnoptosis. 

Goelet  believes  that  in  75  per  cent,  of  nephroptosis  of  the  third 
degree,  or  beyond,  there  is  a  pyelonephritis  or  interstitial  nephritis. 

In  20  cases  of  nephroptosis  of  the  third  degree  or  more  (with 
enteroptosis)  at  the  Manhattan  State  Hospital,  I  requested  LeRoy 
Broun  to  examine  the  gynecologic  conditions,  and  in  no  case  could 
any  connection  be  found  between  the  prolapsed  kidney  and  the 
gienital  organs.  Ferd  C.  Valentine  *  and  Terry  M.  Townsend,  as  a 
check,  made  special  examinations  of  the  geni to-urinary  tract  and 
urine,  but  found  no  evidence  of  nephritis  or  pyelonephritis  in  these 
20  cases. 

Such  examinations  should  not  be  made  immediately  after  palpa- 
tion, as  Menge  demonstrated  that  albuminuria  appeared  directly 
thereafter. 

Schreiber'  showed  this  in  39  out  of  42  cases  examined  within  ten 
to  fifteen  minutes  after  palpation,  and  that  it  sometimes  lasted  hours. 
Renal  epithelium,  red  and  white  cells,  but  no  casts  were  found. 
He  believes  it  will  furnish  a  method  of  differential  diagnosis,  as  if,  on 
palpation  of  a  doubtful  mass,  this  condition  occurs,  it  will  prove  to  be 
kidney.  Of  course,  nephritis  or  pyelonephritis  may  occur  in  some 
cases;  and  after  differential  ureteral  catheterization,  if  both  kidneys  are 
prolapsed,  nephropexy  is  indicated  in  the  diseased  prolapsed  organ. 

Hydronephrosis,  or  adhesion  of  the  kidney  to  the  appendix  or 
gall-bladder,  may  also  occur  occasionally. 

In  some  cases  more  marked  or  severe  symptoms  may  be  attributed 
to  the  movable  kidney: 

(i)  There  may  be  a  weight  or  special  feeling  of  traction  on  that 
side,  increased  on  standing  or  walking,  and  lessened  in  the  recumbent 
posture. 

(2)  The  kidney  may  be  increased  in  size,  tender  on  pressure,  and 
there  may  be  pain  and  tenderness  in  the  lumbar  region,  frequent 
urination,  and  burning  headache. 

*  Kemp,  Amer.  Jour,  of  Urology,  Jan.,  1906. 
'Zeitschrift  fOr  klin.  Med.,  vol.  Iv,  No.  3. 
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(3)  DietFs  crisis,  probably  due  to  torsion  of  the  pedicle,  will 
produce  severe  abdominal  pain,  chiils,  nausea,  vomiting,  fever,  and 
even  collapse.  The  urine  may  be  high  colored  and  blood  be  present. 
Abdominal  support  should  first  be  tried  systematically  in  these 
conditions  before  operation  is  advocated. 

Floating  Liver  (Movable  Liver). — Osier  claims  that  in  a  consider- 
able number  of  cases  there  is  a  mistaken  diagnosis.  One  anomaly 
is  the  tilting  forward  of  the  organ,  so  that  the  anteroposterior  axis 
becomes  vertical  and  not  horizontal,  and  a  considerable  part  of  the 
surface  of  the  right  lobe  is  in  contact  with  the  abdominal  wall. 

In  one  type  of  lacing  liver,  the  anterior  part  of  the  right  lobe  is 
greatly  prolonged,  a  shallow  transverse  groove  separating  it  from 
the  rest  of  the  organ. 

A  slight  grade  of  mobility  (floating  liver)  is  found  in  enteroptosis, 
but  the  cases  reported  are  comparatively  few. 

In  some  cases  the  upper  surface  may  lie  below  the  costal  margin. 
G.  E.  Graham  has  collected  70  cases.  The  condition  is  rare  in 
men. 

In  some  cases  of  enteroptosis  with  hepatoptosis,  the  symptoms 
may  be  fairly  marked  in  the  liver,  there  being  pains  in  the  hepatic 
region  radiating  toward  the  back  and  at  times  of  a  tearing  character. 
There  may  be  some  local  tenderness  and  attacks  similar  to  hepatic 
colic,  though  usually  no  jaundice, 

Einhorn  ^  described  several  groups  of  cases,  dyspeptic  asthma 
among  them,  but  from  my  own  point  of  view  this  condition  seems 
to  be  a  part  and  parcel  of  the  general  syndrome  '*  enteroptosis," 
wnth  marked  local  symptoms,  such  as  pain  or  colic,  in  some  cases. 
In  extreme  cases  the  liver  may  drop  down  so  that  the  upper  surface 
is  below  the  costal  margin. 

Gall-bladder. — In  cases  of  marked  gastroptosis,  gall-bladdef  1 
s>'mptoms  simulating  biliary  colic  at  times  occur.  With  the  descent 
of  the  stomach  and  associated  torsion,  or  descent  of  the  duodenum, 
there  is  probably  interference  with  the  passage  of  the  bile.  It  is  ^ 
interesting  to  note  that  after  proper  abdominal  support  of  tlie  pro- 
lapsed organs,  the  symptoms  of  gall-stone  colic  will  disappear,  E. 
Gallant  reports  a  number  of  cases. 

Cardioptosis*^In  my  own  experience,  ptosis  of  tlie  heart  is 
present  only  in  marked  cases  of  splanchnoptosis,  especially  where  J 
there  is  skeletal  deformity,  Einhorn  finds  it  associated  with  float- 
ing liver.  The  latter  is  more  frequently  a  concomitant  of  skeletal 
deformity,  I  believe,  and  hence  the  two  conditions  are  associated. 
Movable  spleen  may  occur  from  below  the  rib  even  into  the  pelvis. 
There  may  be  dragging  pains  in  the  side,  torsion  of  the  pedicle,  swell- 
ing of  the  organ,  with  pain  and  fever  associated. 

Diagnosis. — Curiously    enough,    the    majority    of    writers    pay 

chief  attention  to  nephroptosis,  refer  to  the  stomach  as  dilated  (a 

^Mcd.  Rec,  Sept.  16,  1894. 
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It  of  kidney  pressure),  and  do  not  differentiate  Ijetween  gastrop- 
tosis  and  dilatation  of  llie  stomach.  It  is  the  position  of  the  upper 
border  which  determines  ptosis,  but  the  following  symptoms  will 
usually  settle  tixe  diagnosis.  The  peculiar  conformation  of  the  abdo- 
^tnen  heretofore  described,  the  separation  of  the  recti,  movable  kid- 
rney,  and  the  determination  that  the  Uni^er  border  oj  tlie  stomach  is  ab- 
normaUy  lcu\  are  sufficiently  diagnostic  of  gastroptosis. 

Inflation  or  gastrodiaphaii}^  may  be  necessary  in  doubtful  cases 
to  settle  the  question. 

Glenard's  ''Belt  Test,"— If  one  stand  behind  the  patient  and, 
encircling  hirn  with  the  arms,  lift  up  and  support  the  lower  pro- 
tuberant abdomen,  and  this  gives  relief,  it  suggests  enteroptosis. 

Prognosis. — The  cases  of  congenital  type  with  funnel  thorax 
or  other  skeletal  deformities  are  the  most  unfavorable  to  treat;  but 
even  in  these  much  can  h^  done. 

The  acquired  type  presents  a  favorable  prognosis  as  to  absolute 
cure,  though  some  tend  to  relapse  if  continuous  care,  as  to  regulation 
of  mode  of  life,  exercise,  and  diet,  is  not  kept  up.  I  have  seen  a 
number  of  cures,  as  has  every  other  observer. 

Treatment. — Prophylaxis. — Much  can  be  done  to  prevent  the 
'acquired  type  of  gastroptosis.  Improperly  made  corsets  compress 
the  thorax  or  waist.  Tight  lacing  and  the  use  of  tight  bands  around 
the  waist  are  productive  of  ptosis.     These  should  be  avoided. 

In  my  opinion,  most  of  the  Landau  (postpartum)  cases  of  splanch- 

inoptosis  are  absolutely  pre v^en table,  the  fault  frequently  being  due 

to  the  physician  in  attendance,  the   patient's  abdomen  not  being 

properly  supported,  and  she  also  being  allowed  to  leave  the  Ijed  too 

.soon.     There  is  a  marked  thinning  and  weakening  of  the  abdominal 

^wall  during  pregnancy,  and  after  delivery  immediate  attention  should 

be  given  to  its  support. 

For  several  years  Douglas  H.  Stewart,  of  New  York,  has  been 
employing  as  a  routine  postpartum  method  of  support  (at  my 
suggestion)  Rose*s  plaster  strapping,  reinforcing  it  with  lateral 
soft -rubber  strips  (an  idea  of  his  own).  He  states  that  it  supports 
the  organs  perfectly,  prevents  abdominal  relaxation »  and  enables 
the  patient  to  sit  up  in  bed  earlier,  with  resulting  improved  drainage 
of  the  uterus,  and  to  Ije  about  at  an  earlier  [period . 

Bassler^  treats  of  the  necessity  of  abdominal  support  after  confine- 
ment, and  describes  metluxls  of  strengthening  the  abdominal  muscles 
and  the  value  of  forced  feeding. 

Treatment  of  Existing  Gastroptosis  (Splanchnoptosis)* — There 
are  three  chief  principles  involved; 

(1)  The  support  and  strengthening  of  the  abdominal  muscles, 
'  which  also  increase  intfa-obdominai  pressure. 

(2)  The  increase  of  intra-abdominal  pressure,  by  reducing  the 

*  Prophylactic  Measures  Against  the  Development  of  Landau  Cases  of  Viscc* 
roptosis.  Therapeutic  Gazette*  Sept.  15*  1907- 
27 
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volume  of  the  abdominal  cavity  throui^  aocomulatioo  of  fat,  tnd 
thus  lifting  up  the  stomach. 

(3)  CcMiecticm  of  the  gastro-intestinal  disturbances  and  the  toamg 
up  of  the  nervous  system. 

(i)  Abdominal  Support. — ^The  selection  of  a  proper  apparatm 
for  mechanical  support  to  the  abdominal  musdes»  whidi  at  the  aune 
time  will  increase  intra-abdominal  tensionp  is  the  first  indicatioiL 

I  have  employed,  by  preference  for  some  time  past,  adhcmc 
plaster  strapping  in  the  form  of  the  belt  devised  first  1^  Acfailks 
Rose.  I  have  already  referred  to  the  superiority  of  molrririn,  first 
suggested  in  this  country  by  me  after  numerous  experiments.  The 
Z.  O.  type  should  be  used  by  the  method  already  described.  The 
support  afforded  is  continuous,  should  never  be  kept  oa  over  three 
to  five  weeks,  and,  on  signs  of  loosening,  a  new  belt  should  be  ap- 
plied; the  patient,  between  belts,  taking  a  full  bath  and  emplosring 
talcum  powder  over  the  surface  during  the  twelve  to  twenty-four 
hours'  intermission.    My  longest  case  wore  the  belt  fourteen  months» 


Fig.  192. — The  proper  way  of  adjusting  the  corset  (after  Gallant). 

winter  and  summer,  it  being  reapplied  every  four  to  six  weeks,  with  a 
gain  of  44  pounds  and  perfect  cure. 

Some  of  the  other  types  of  adhesive  strapping  belts  may  be 
employed  if  the  wide  plaster  necessary  for  Rose's  belt  cannot  be 
procured.  Pressure  is  exerted  by  the  belt,  from  the  symphysis  to 
the  umbilicus  in  front,  the  intestines  are  forced  up,  and  hence  the 
stomach;  and  the  increased  pressure  aids  in  holding  back  the  kid- 
neys. 

Next  in  value  to  adhesive  plaster  is  the  Gallant  corset,  which  also 
exercises  upward  pressure  and  support  below,  and  is  loose  above. 
The  method  of  its  application  is  shown  in  Fig.  192. 

The  La  Grecque  corset  (Van  Orden's),  recently  devised,  is  an 
excellent  appliance.  It  well  supports  the  spine  and  pelvis,  is  made 
in  a  single  piece  behind,  and  is  subdivided  in  front,  as  in  Fig.  193,  A. 
In  Fig.  193,  B,  is  shown  the  corset  after  application.  It  should  be 
applied  in  the  dorsal  position,  like  the  Gallant  corset.  The  pressure 
is  exerted  like  Rose's  belt,  from  the  symphysis  to  the  uimbilicus,  and 
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it  is  loose  about  the  thorax  and  upper  abdomen.  Of  late  I  use  the 
adiie^ve  strapping  lor  several  months  and  tlien  follow  it  with  this 
corset:.     The  indications  are  the  same  as  for  Rose's  plaster. 

If  the  patient  will  not  consent  to  these  methods,  the  sillc  abdominal 
hanclages,  as  previously  illustrated,  are  usefuL  In  male  cases  Rose's 
oeit:    £ind,  later,  the  silk  belt  are  indicated. 

Supports  formed  with  pads  for  si>ecial  organs  are  unscientific. 
;tdilmer*s  belt,   drawn   snug  below  and  lax  above,  or  the  Van 
VaJ^^-sfcJi- Hayes  belt  can  l>e  employed, 

.^^j^tTcise. — Massage. — Gymnastics. — There  are  marked  inconsist- 
cri^r^s  in  many  of  the  recommendations  as  to  active  exercises,  flexion, 


^^t  195* — ^La  Grccquc  coraet:  -4,  Lower  segment  of  corset  i  Li,  corset  after  ad- 

justraent. 

aad  extension  of  tlie  body  by  elevation  of  the  legs,  g}'mnastics,  etc., 
to  strengthen  the  abdominal  muscles.  There  is  no  better  way  to 
take  off  abdominal  fat  and  to  reduce  omental  fat  than  by  these 

means;  ancl  in  the  cases  with  marked  weight  reduction  it  is  impossible 

to  put  on  fat  if  excessive  exercises  are  employed. 

In  moderation  and  properly  directed,  they  are  of  service  later 

when  the  weight  has  been  increased.     Driving  or  moderate  walks  in 

some  cases  are  useful. 

Massage. — On  the  other  hand,  gentle  abdominal  massage  and 

often  general  massage  of  mild  type,  taken  several  times  a  week,  will 

improve  the  muscular  tone.     The  use  of  light  cannon -ball  massage  of 
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the  abdomen,  taken  five  minutes  oooe  or  twice  a  day*  or  mild  vihnh 
tory  massage,  at  home  in  bed,  with  a  good  vibrator,  I  have  {oand 
of  service. 

In  the  severe  t3rpe  of  case,  absolute  lest  in  bed  for  three  to  n 
weeks  with  the  Rose's  belt  applied,  forced  fcedingp  and  mild  mMnge, 
etc.,  give  the  best  results;  and  if  the  patient  is  very  mudi  piostoatod 
I  omit  massage  at  first. 

2.  Increase  of  Abdominal  Pressure  tkrou^  Diei  by  Fai  Atiumnk 
Hon, — Diet. — There  are  certain  general  principles  we  nmst  foOow: 

If  there  is  hyperchlorhydria,  plenty  of  albuminous  foods  and  fall 
and  diminished  starchy  foods  ^ould  be  given;  frequent  feedinp; 
avoidance  of  acids,  spices,  and  alcohol.    Often  alkalis  are  required. 

If  hypochlorhydria  or  achylia,  little  meat  and  abundanoe  of 
carbohydrates  and  fats,  with  dilute  hydrochloric  addp  atomarhha,  etc 

Not  more  than  8  ounces  (250  c.c.)  of  fluid  should  be  taken  at  a 
time  and  thorough  mastication  of  the  food  should  be  enjoined.  If 
the  case  is  not  confined  to  bed,  a  rest  of  fifteen  to  thirty  m^utcs  1 
each  meal,  if  possible,  is  advisable.  The  patient  should  take 
three  chief  meals  daily  at — 

^  IO.SO  A.  H., 
3.30  P.  H., 

and  often  8i 
^  9.30  p.  H. 


8.00  A.  M ., 

1 .00  P.  If .,  [-  with  intermediate  feedings  at 
6.30  p.  M . 


John  RiisseWs  method,  as  employed  in  tuberculosis,  is  of  value 
in  some  cases.  The  foods  especially  of  use  to  increase  weight  and 
which  can  be  employed  for  the  interval  feedings  are: 

Milk,  raw  eggs,  i  ounce  (30  c.c.)  cream  in  8  ounces  (250 c-c.)  milk, 
koumiss,  matzoon,  bacillac,  lactone-buttermilk,  crackers  or  bread  with 
plenty  of  butter,  and  sanatogen  (preferably  flavored). 

Raw  eggs  can  be  given,  beaten  up  in  milk.  It  is  well  to  start 
with  I  or  2  daily,  and  increase  gradually  to  6  or  8  per  day.  They 
possess  considerable  value.  One  could  give,  for  example,  at  the 
intermediate  feedings: 

10.30  A.  M.—  Milk.  3^viij  (250  c.c),  with  2  raw  eggs. 
3.30  p.  M. — Koumiss,  Sviij  (250  c.c). 
9.30  p.  M. — Same  as  at  3.30  p.  M.,  or  milk  with  cream,  and  vary  the  methodi. 

Two  soft-boiled  eggs  can  be  given  for  breakfast. 

Green  vegetables  and  raw  or  cooked  fruits  should  be  given  for 
constipation,  depending  on  the  gastric  conditions.  Strict  attention 
to  the  bowels  is  imperative. 

I  have  seen  the  stomach  elevated  3  or  4  inches  by  the  increase 
of  fat. 

Electricity. — In  the  ambulant  cases  the  use  of  static  electricity 
will  prove  of  service  with  some  patients  to  improve  the  general 
muscular  tone,  or  it  may  be  employed  after  the  rest  cure  has  beco 
completed.    The  external  application  of  galvanic  or  faradic  elec- 
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tricity  I  have  used  with  good  results  in  some  cases,  but  never  remove 
the  belt. 

Intragastric  faradization  has  been  recommended  to  improve  the 
atony  of  the  stomach,  and  galvanization  for  the  pain.  I  have  had 
patients  bitterly  complain  of  the  intragastric  method;  one  case 
notably  had  been  treated  thus  systematically,  with  increasing 
nervous  symptoms  being  produced  and  marked  nausea,  stating  she 
vras  worse  after  each  treatment.  The  simple  method  of  external 
application  seems  to  me  advisable  in  those  cases. 

Massage  of  the  Kidney. — Several  methods  have  been  recommended 
for  treatment  of  the  painful  movable  kidney. 

The  operator,  sitting  on  the  side  of  the  kidney  to  be  massaged, 
places  the  left  hand  (if  it  is  the  right  kidney)  on  the  lumbar  region, 
so  that  the  organ  rests  on  the  finger,  the  thumb  being  supported 
by  the  ribs.  With  the  finger-tips  of  the  right  hand  he  pushes  on 
the  kidney  from  in  front  and  gently  kneads  it. 

Brandt  places  the  patient  in  the  lithotomy  position,  and,  having 
replaced  the  kidney,  places  both  hands  in  front  under  the  margin  of 
the  ribs,  and  makes  vibratory  movements  backward  and  upward, 
allowing  the  finger-tips  to  slip  around  to  the  back.  The  patient  aids 
in  securing  this  position  by  lifting  his  buttocks. 

As  palpation  alone  will  cause  albuminuria,  I  do  not  approve  0} 
these  methods,  but  merely  refer  to  them.  It  is  sufficient  to  replace  the 
kidney. 

Elevation  of  the  Foot  of  the  Bed. — This  method  may  be  employed 
in  those  cases  taking  the  rest  cure  who  do  not  wear  an  abdominal 
support  continuously.  Elevation  of  the  buttocks  may  be  sub- 
stituted.    They  are  unnecessary  when  Rose's  belt  is  employed. 

Iron  and  arsenic  are  indicated  in  all  cases,  such  as — 

Iron  tropon,  3j  (40),  t.  i.  d.;  or 
Peptomangan  (Gudc),  oj  to  ij  (4.0-2.0);  with 
Fowler's  solution  of  arsenic,  ITliij  to  v  (0.177-0.296  c.c),  t.  i.  d., 
or  any  good  combination  of  iron  and  arsenic. 

An  excellent  pill  is  Blaud's  iron,  5  grains  (0.3),  in  which  sodium 
arsenate,  Vir  to  uV  grain  (0.00108-0.002 1),  has  been  incorporated. 

If  no  hyperchlorhydria  is  present,  strychnin,  ttV  to  ^V  grain 
(0.00108-0.002 1 ),  can  be  included. 

Hyperacidity  should  be  treated  with  the  alkalis. 

Hypo-acidity  with  nux,  strychnin,  hydrochloric  acid,  and  stom- 
achics. 

Bromid,  10  grains  (0.6),  or  veronal,  5  to  7J  grains  (0.33-0.5), 
sulfonal,  10  grains  (0.6),  or  trional,  10  grains  (0.6),  are  valuable  for 
sleeplessness,  given  an  hour  before  retiring.  Midonal,  5  grains  (0.3), 
is  useful. 

Hydrotherapy. — The  Scotch  douche,  one  to  two  minutes  over  the 
abdomen,  in  convalescent  cases  has  rendered  service. 


Fig.  194. — Beyea's  operation;  suture  of  the  gastrohepatic  omentum  lo  secure 
elevation  of  the  stomacti  in  gastroptosis.  The  first  layer  of  sutures  completed, 
the  second  and  third  l>eing  introduced  (Moynihan). 


Surgery. — In  splanchnoptosis,  if  all  medical  treatment  after  a 
year  conscientiously  applied  prove  a  failure,  suture  of  the  recti  (ab- 
dominis) and  thus  tightening  the  abdomen,  as  advocated  by  Robert 
T.  Morris  and  by  Charles  Codman,^  is  the  most  scientific  procedure. 

If  there  are  nephritis,  pyelonephritis,  or  intermittent  hydronephro- 
sis confined  to  the  prolapsed  kidney,  then  nephropexy  is  indicated. 
After  repeated  attacks  of  Dietl^s  crisis,  when  medical  measures  afford 
no  relief,  nephropexy  may  be  advised. 

Hydronephrosis  or  pyelonephritis  may  be  of  such  a  character 
as  to  require  nephrectomy, 

^  Sec  under  Constipation  for  other  remedies. 
-Med.  Rec,  Oct.  19,  1907, 
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'     Operations  on  individual  organs  I  am  opposed  to  unless  there  be 
marked  gastric  dilatation  with  the  ptosis. 

Occasionally  a  redundant  sigmoid  may  require  sigmoidopexy,  or 
it  may  be  necessary  to  hitch  up  an  angulated  colon.  Shortening  of 
the  lesser  omentum  (plication),  and  thus  elevating  the  stomach,  as 
devised  by  Beyea^  is  depicted  in  Fig.  194.  When  these  sutures  are 
dra^m  and  tied,  the  stomach  is  elevated  into  its  normal  position. 

Gastroplication,  shortening  of  the  lesser  omentum,  attaching 
the  lesser  curve  of  the  stomach  to  the  abdominal  wall,  suture  of  the 
transverse  colon  to  the  abdominal  wall,  sewing  the  greater  omentum 
to  the  abdominal  wall,  have  all  been  recommended. 

Gastro-enterostomy  may  be  indicated  in  gastroptosis  with  ectasia 
and  marked  fermentation  which  does  not  respond  to  medical  treat- 
ment.   The  spleen  has  been  stitched  up  or  removed  if  inflamed. 

Duodeno-eMerostomy  has  been  advocated  by  Byron  Robinson, 
bat  I  see  no  indication  for  it. 

BDicyt'  recommends  anchoring  the  liver  in  hepatoptosis. 
In  n^^  ccises,  gastroplication,  with  shortening  of  the  lesser  omen- 
tnm;  or  the  latter,  with  gastro-enterostomy,  might  be  necessary. 

^  Jour.  Amer.  Med.  Assoc.,  March  5,  1910. 
'Med.  News,  Nov.  12,  1904. 


CHAPTER  XVII 
NERVOUS  AFFECTIONS  OF  THE  STOMACH 


^i 


Gastric  neuroses  may  be  defined  as  functional  disturbances 
the  stomach  without  any  discoverable  anatomic  basis,  there  beir^-^ 
no  organic  lesion  of  the  organ. 

Etiology. — These   cases   have   either   inherited   a   nervous  coiE-^ 
stitution  or,  through  indiscretions,  have  brought  about  a  condition  ts0 
nervous    prostration.     vSometimes    the    gastric    disturbances   have 
apparently  a  reflex  origin,  depending  on  disturbances  in  remote  parts 
of  the  body,  as  in  the  sexual  organs,  appendix,  eyes,  etc.,  and  these 
factors  must  always  be  searched  for. 

For  example,  as  a  reflex  from  appendicitis,  we  may  have  hyper- 
chlorliydria  with  or  without  hypersecretion,  pylorospasmus,  hypo- 
chlorhydria,  excessive  vomiting,  achlorhydria  haemorrhagica  gastrica 
(symptoms  of  chronic  gastritis  accompanied  by  hemorrhage  ap- 
parently from  erosions),  and  apparently  symptoms  of  gastric  ulcer. 
Graham  ^  and  Guthrie  cured  89  out  of  1 15  patients  with  gastric  s)rmp- 
toms  by  appendectomy,  and  secured  improvement  in  20  others. 

They  are  divided  into  sensory,  motor,  and  secretory  neuroses, 
an3  may  appear  separately  or  in  combination.  They  occur  most 
frequently  in  women  from  puberty  to  menopause,  and  quite  fre- 
quently at  these  special  periods.  In  men  they  appear  most  often 
during  middle  life  and  most  frequently  in  the  higher  classes.  There 
is  probably  a  predisposition  to  the  condition.  Worry,  extreme  men- 
tal exertion,  excesses,  and  excitement  may  be  predisposing  factors. 
Organic  lesions  of  the  stomach  must  be  excluded. 

Classification. — Neurosis  of  the  stomach  may  present  the  ap- 
pearance of  some  primary  disease,  or  may  be  one  of  the  symptoms 
of  hysteria  or  neurasthenia,  or  may  be  a  reflex  symptom  due  to  dis- 
ease of  sonie  other  organ.  In  cases  of  this  last  description,  though 
there  is  no  organic  change  in  the  stomach  and  the  disturbance  in 
this  organ  is  purely  reflex,  there  is  an  anatomic  cause  elsewhere. 
They  should,  strictly  speaking,  be  differentiated  from  the  pure  gas- 
tric neuroses,  since  treatment  of  a  distant  diseased  organ  may  cure 
an  apparently  pure  gastric  neurosis.  This  emphasizes  the  necessity 
of  thorough  examination.     Pure  gastric  neurosis  I  believe  rare. 

Peculiarities. — Generally  the  nervous  system  shows  more  or 
less  deviation  from  normal  conditions.  Leube  and  Boas  have 
probably  best  described  the  condition.  There  are  headache,  mental 
don,  lack  of  energy;  at  times  fear,  palpitation,  dyspnea,  and 

*  Jour.  Amer.  Med.  Assoc.,  March  19,  1910,  p.  960. 
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rsvfr^SLting*     On  the  other  hand»  there  may  be  excitement  and  sensi* 
fi  v-^ncss.     There  are  an  increase  or  diminution  of  reflexes,  local  hyper- 
estli^ ^sia,  paresthesia,  or  anesthesia.     Polyuria  may  or  may  not  he 
/M-^^^^nt,     Some  patients  remain   in  comparatively  g<xMl  condition^ 
ff-fxil^  others  emaciate. 

TT'he  digestive  distuibances  are  usually  indepeftdettt  of  the  quantity 
0^9^  ^zkaracter  of  the  food^  and  are  not  always  connected  with  the  act 
0f  cii.^?estion.  Errors  in  diet  are  often  not  followed  by  an  exacerbation 
Qf  t^nac  s>Tnptoms,  and  sometimes  they  fx^cur  when  the  simplest  food 
^gm^^       l)een  taken, 

1"he  gastric  secretion  and  motor  functions  are  often  variable. 
^1^^  snay  find  hyperchlorhydria  at  one  time  and  normal  secretion 
at  ^».«iother»  or,  conversely,  normal  conditions  may  alternate  with 
h^%r^p^<:>*acidity  or  anacidity.     At  times  the  motor  functions  may  l>e 

Itio«*Tmal,  at  others,  diminished, 
THie  condition  of  the  bowels  also  varies;  there  may  be  constipa- 
Hocm    alternating  with  diarrhea;  or  the  bowels  may  Ije  regular  and  a 
siadclen  diarrhea  appear. 
C-^iimate  and  surroundings  may  influence  the  condition. 


1 


SENSORY  NEUROSES  OF  THE  STOMACH 


I 


There  may  be  abnormal  sensations  more  or  less  general  in  char- 
^^^T-  (External  to  Hie  stomach,  such  as  regarding  hunger,  appetite,  or 
^otKzu-j^^g^j  sensations  within  the  stomach  itself. 

A^rnong  the  abnormal  sensations  of  appetite  are  bulimia  (or 
^^^^^^  hunger);  parorexia  (perversion  of  appetite):  polyphagia 
l^xo^^j^jy^  eating);  akoria  (absence  of  satiation);  anorexia  (loss  of 
^Pp^lute). 

Bulimia 

^'■-ilimia,   h>"perorexia,   or  canine   hunger   (cynorexia^   denotes  a 

''^^^^^i  increase  of  the  sensation  of  hunger  w4iich  may  fxTur  in 

,  ^^^^s,  either  as  an  independent  neurosis  or  as  a  secondary  affection, 

#js        *^^sult   of   some   otlier   disease.     The   attacks  are   paroxysmal, 

^^  linger  center  is  lM:'l!eved  to  be  located  in  the  medulla.     This 

^^^^"   is  probably  irritated  when  a  certain  degree  of  impoverishment 

njr^^^    blocxi  takes  place.     On  the  other  hand,  if  the  latter  is  marked, 

^^^^^^^^^usation  of  hunger  may  not  l>e  produced  or  may  even  t>e  sup- 

^*^^cl.     The  stomach  is  also  concHfrned  in  its  production,  and  the 

'.  ,^^^*^*:it  of  food  contained  therein  has  an  influence.     For  example, 

T^  ^^      l:i>^racidity  and  increased  motor  function,  hunger  is  present. 

^^    ^  «^^^^^^9e  of  mine  suffering  from  stenosis  of  the  pylorus  and  dilatation 

_^^.    ^^;  stomach,  while  before  operation  anorexia  w*as  marked,  the 

^fi^^^^*^t  is  now  continuously  hungry,     Refiexly,  the  hunger  center  is 

^-j-,^*^     disturbed;  this  loss  of  appetite  may  occur  after  fright  or  on  the 

f ^y> r5^^^ance  of  food  that  is  greasy  and  badly  served,  whereas  with 

daintily  prepared  and  of  pleasant  odor,  the  appetite  is  increased. 
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The  olfactories  have  also  ondoubtedly  an  influence  on  the  digestiot* 
For  example,  it  requires  about  2000  cubic  feet  of  air  to  pass  daif 
through  the  lungs  to  furnish  sufficient  oxygen  to  maintain  digestioi 
As  the  greater  part  of  the  air  passes  over  the  olfacton^  region,  th' 
contact  of  odorous  substances  may  exert  a  marked  influence.     More 
over,  appetizing  odors  may  stimulate  tlie  salivary  glands  and  tb 
flow  of  the  gastric  juice;   while  repulsive  smells  may  lessen  the  ap— 
petite,  inhibit  the  secretion  of  the  gastric  juice,  and  lessen  the  mottlit)^ 
of  the  stomach  and  the  saUvary  gland  secretion.     The  time  at  whicl 
hunger  appears  depends  on  the  time  the  person  is  accustomed  to  eat. 

Pathologically  the  sensation  of  hunger  may  also  be  stimulated  or 
inhibited  in  various  ways. 

Etiology,^ Bulimia  may  be  a  primary  affection  or  may  be  secondary 
to  ulcer  of  the  stomach,  hyperehlorhydria,  h^-persecretion.  epilepsy, 
hysteria,  neurasthenia,  tumor  of  the  brain,  tapeworm,  iotestmal 
diseases,  rarely  to  diseases  of  the  pancreas  or  to  diabetes  mellitus, 

Occurrence. — It  is  more  frequent  in  women  than  in  men,  and 
most  frequent  from  eighteen  years  of  age  to  menopause. 

Symptoms. — The  patient  may  be  in  perfect  healtht  when  suddenly 
a  feeling  of  intense  hunger  comes  on  which  is  extremely  persistent 
and  calls  for  food.  There  is  frequently  a  gnawing  in  the  stomach 
and  a  feeling  of  fear  and  anxiety.  Unless  the  hunger  is  relieved* 
headache,  trembling,  and  even  fainting  spells  may  occur.  The 
attack  may  take  place  immediately  after  a  large  meal  or  come  on  in 
the  night.  In  some  cases  small  amounts  of  food  will  relieve  the 
conditions;  in  others,  enormous  quantities  are  necessar>\  One 
patient  recorded  ate  23  eggs  in  forty-five  minutes  and  drank  il 
quarts  of  milk  and  i  quart  of  wine. 

Character  of  Attacks. — They  may  be  severe  or  very  slight.  In 
some  cases  they  occur  ever>*  few  hours ;  in  others  they  last  a  few*  days» 
or  they  may  exist  chronically  and  last  for  years.  The  periodic  form 
is  generally  more  intense.     H>^rmotility  is  found  in  some  cases. 

Prognosis, — In  the  secondary  form  it  depends  on  the  primarv" 
disease,  though  sometimes  bulimia  persists.  The  more  frequent 
and  violent  tlie  attacks,  the  worse  the  prognosis.  Ordinarily  it  is 
difficult  to  give  an  absolute  prognosis.  Gastritis,  atony,  or  dilatation 
may  result  in  some  cases. 

Treatment,— If  btUimia  is  secondary,  the  primary  disease  should 
be  treated,  such  as  hyperehlorhydria,  tapeworm,  diabetes,  or  neuras* 
thenic  or  hysteric  symptoms.  For  the  bulimia  we  should  give 
frequent  light  meals  every  two  hours.  The  bromid  of  sodium, 
potassium,  ammonium,  or  strontium  may  be  given  in  20-grain  to 
J'dram  {1.3-2,0)  doses  two  or  three  times  daily;  for  example: 

B.     Sod.  bromid 5iiss  (10,0); 

Aq.  menth.  piperit q.  s.   5iv  (125  cc). — M. 

Sig.' — Two  teaspoonfuls  in  water  t.  i.  d,  after  meals. 

*Niks,  Jour.  Amer.  Med.  Assoc,,  Oct.  16*  1909,  vol.  liii.  pp.  127.*    1278. 
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Codein,  opium,  and  cocain  I  strongly  deprecate,  though  recom- 
mended by  some.     There  is  great  danger  of  acquiring  the  habit. 

Tincture  belladonna,  10  minims  (0.59  c.c.)  t.  i.  d.,  is  a  good  sub- 
stitute. 

Arsenic  (Fowler's  solution),  5  minims  (0.296  cc),  or  sodium  ar- 
senate, ^  to  1^  grain  (0.0013-0.0026),  or  arsenous  acid,  t^it  grain 
(aooo65)  t.  i.  d.,  are  useful. 

Iron  can  be  given,  also  strychnin,  ^  grain  (0.00108),  for  the  nerves. 

Change  of  climate  is  of  value.  Food  should  be  carried  by  those 
suffering  from  abnormal  hunger  for  immediate  use. 

Parorexia  (Perversion  of  AppErrrE) 

Sometimes  the  appetite  is  manifested  for  special  or  peculiar 
kinds  of  food.    There  are  three  types: 

(i)  Mcdacia,  a  desire  for  spiced  foods,  such  as  for  mustard^ 
vinegar,  green  fruits,  etc. 

(2)  Pica,  a  desire  for  substances  that  are  not  foods,  such  as  earth, 
chalk,  ashes,  sand,  insects,  etc. 

(3)  Allotrtophagia,  a  craving  for  disgusting  and  harmful  sub- 
stances, such  as  fecal  matter,  pins,  etc. 

Malacia  is  met  with  in  disturbances  of  the  stomach  and  neuras- 
thenia, while  the  other  types  occur  chiefly  in  idiots,  lunatics,  or 
severe  hysteria.  The  treatment  is  of  the  disease  which  is  the  cause 
of  the  perversion. 

POLYPHAGIA 

Polyphagia  is  the  demand  for  large  quantities  of  food  before 
satiation  occurs.  The  cases  do  not  feel  hungry  until  the  food  is 
digested.  It  may  occur  as  a  primary  condition  in  neurotics,  or 
secondary  to  diseases  of  the  gall-bladder,  spleen,  diabetes,  or  brain 
tumor.  The  attacks  may  be  of  short  duration  or  as  a  chronic  trouble. 
One  case  could  eat  100  pounds  of  meat  in  twenty-four  hours. 

Disease,  if  present,  should  be  treated;  neurotic  conditions  should 
be  corrected.     The  general  treatment  is  the  same  as  of  bulimia. 

Akoria 
Akoria  is  absence  of  satiety.  Patients  with  akoria  never  feel 
satiated,  and  never  know  when  to  stop  eating.  It  is  at  times  com- 
bined with  polyphagia.  It  is  met  with  among  the  neurasthenic  and 
hysteric.  Bromids  are  of  service  and  the  general  treatment  of  the 
nervous  condition. 

Nervous  Anorexia  (Anorexia  Nervosa) 

Anorexia  is  diminution  or  loss  of  appetite,  with  absence  of  the 
himger  sense,  so  that  even  aversion  to  food  may  be  present. 

It  occurs  in  most  of  the  organic  as  well  as  in  the  functional  dis- 
orders of  the  stomach,  but  the  nervous  type  appears  as  a  primary 
affection. 
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It  has  been  attributed  to  a  depressed  condition  of  the  hunjs^^^ 
center  or  to  hyperesthesia  of  the  mucous  membrane  of  the  stomacl^^ 

Etiology* — Psychic  shock,  some  mental  depression,  worry,  ^ 
disagreeable  odor,  or  some  nauseating  sight  may  cause  transitarj^ 
anorexia  in  a  healthy  person. 

It  may,  however,  be  more  persistent  in  hysteria,  neurasthenia-^ 
and  the  psychoses;  nwrphin  and  excessive  smoking  may  produce  it 
It  is  more  frequent  in  wofmm  and  may  result  from  anemia  or  chlorosis,— 

Symptoms,^ — There  is  at  first  loss  of  appetite,  and  the  patien 
begins  to  eat  less.     These  cases  may  first  have  an  aversion  to  meat 
and  later  to  bread  and  butter,  vegetables  and  all  solid  food,  and  may 
finally  live  only  on  fluids,  sometimes  on  ver\"  small  quantities,     The\' — 
often  vomit  at  the  sight  or  smell  of  food,  and  may»  in  severe  cases, 
emaciate  markedly.     They  will  refuse  to  increase  their  nourishment—. 
("  siturgy  **).     The  pulse  becomes  slow  and  the  temperature  sub-  — 
normal;  they  become  pale,  cyanotic,  and  the  eyes  sunken.     Such 
cases  may  even  terminate  fatally.     This  condition  may  be  mistaken 
for  organic  disease  or  for  phthisis,  and  a  carefid  physical  examination 
and  gastric  analysis  should  be  made. 

Treatment. — The  patient  should  be  impressed  with  tlie  idea 
that  he  must  take  his  food  in  sufficient  quantity  and  eat  everything 
put  before  him.     He  should  not  be  questioned  as  to  his  desires. 

Frequent  small  meals  with  koumiss,  matzoon,  baciUac.  lactone- 
buttermilk,  butter,  mi!k,  and  cream  should  be  given  to  improve 
nutrition.  Raw  eggs  are  of  service;  also  sanatogen  up  to  1  ounce 
(32.0)  daily  in  divided  doses. 

The  sour  milk  products  are  of  value,  as  auto-intoxication  is  an 
important  feature  in  these  neurasthenics. 

Stomachics,  such  as  tincture  of  nux  vomica,  10  minims  10.59  c.cj 
t.  i.  d.,  and  ftuidextract  of  condurango,  20  minims  (1.184  cx.)»  are  of 
service.  Fluidextract  of  Peruvian  bark,  i  dram  (4.0}  t.  i.  d.,  is  ex- 
cellent. 

Acid,  hydrochlor  dil    (♦'*••'••'  *j  ^  ^ 

Ctmip.  tincl.  cinchona. ,. ...  r  .**,..-...  ^  ^  -    5ss  (16.0); 

Aq.  destil q.  s,   5iv  (125,0), — M 

Sig, —  3  j  to  ij  (4.0-8.0)  t.  i.  d.  in  water  before  meals. 

Basic  orexin,  |  to  J  grain  (0.02-0.03)  t.  i*  d.,  may  prove  of  service. 
Morphin  and  tobacco,  if  they  are  factors,  should  be  cut  off. 

Sanatorium  treatment  and  rest  tttre  are  important  in  severe  cases, 
especially  by  the  Weir-Mitchell  method.  Isolation  from  the  family, 
strict  supervision  by  the  physician,  massage,  and  electricity  are 
valuable. 

Forced  feeding  (gavage)  or  nutritive  enemata  may  be  required. 
After  a  while  the  patient  will  l>e  convinced  she  can  digest  food. 
Small  quantities  are  given  at  first,  and  tben  they  are  increased.  In 
milder  eases  change  of  climate  is  usefuL 
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Strychnin,  ^V  to  ^  grain  (0.001-0.002),  Blaud's  iron  pills,  pepto- 
mangan  (Gude),  or  iron  tropon  are  of  service.  Arsenic  may  be 
added.  Fowler's  solution,  5  minims  (0.29),  sodium  arsenate^  irV  to  ^V 
grain  (0.001-0.002),  glycerophosphates  of  soda,  or  Chapoteaut's 
glycerophosphate  of  lime.     These  remedies  should  be  given  t.  i.  d. 

Sensations  WrmiN  the  Stomach 

Under  normal  conditions  we  do  not  recognize  that  we  have  a 
stomach,  and  there  are  no  sensations  after  the  ingestion  of  food. 
The  stomach  is  not  devoid  of  sensation  even  normsdly,  as  excessive 
quantities  of  hot  or  cold  material  are  noted  by  internal  sensations, 
such  as  after  the  ingestion  of  a  large  quantity  of  ice-cream  on  an 
empty  stomach. 

Gastric  sensation,  however,  may  be  increased  to  a  pathologic 
degree  and  be  a  source  of  great  discomfort.  We  must  remember 
that  certain  persons  are  peculiarly  constituted  and  have  idiosyn- 
crasies to  particular  foods. 

Idiosjrncrasies. — For  example,  shell-fish,  such  as  lobsters,  crabs, 
and  oysters,  strawberries,  bananas,  onions,  etc.,  will  produce  skin 
eruptions  such  as  urticaria  or  erythema,  and  gastric  symptoms  such 
as  pain,  belching,  pressure,  and  even  nausea  or  vomiting.  Talma 
and  Einhom  have  described  cases  having  a  peculiar  idiosyncrasy  to 
hydrochloric  acid.  I  have  seen  several  cases  where  the  patient 
suffered  from  the  symptoms  of  hyperchlorhydria,  and  yet  the  free 
hydrochloric  acid  found  was  well  within  normal  limits.  The  admin- 
istration of  alkalis  relieved  the  symptoms.  The  gastric  nerves  were 
evidently  peculiarly  sensitive  to  acid  in  these  cases.  If  patients 
have  an  idioscyncrasy  to  special  food,  it  must  be  avoided. 

Abnormal  Sensations  (Sensory  Neuroses  of  the  Stomach) 

The  nervous  and  hysteric  at  times  complain  of  sensations  of  heat, 
cold,  or  of  some  foreign  body,  such  as  the  feeling  of  worms,  etc., 
within  the  stomach.  These  symptoms  are  not  dependent  on  the 
food  or  upon  the  gastric  secretion.  There  may  be  in  some  a  feeling 
of  constriction,  cramp,  or  "  pulsation  "  within  the  stomach.  The 
latter  is  probably  due  in  many  cases  to  hyperesthesia  and  the  trans- 
mission of  the  aortic  pulsation. 

Nausea. — There  may  be  a  nervous  type  of  nausea  in  such  patients, 
either  during  the  fasting  condition  or  after  meals,  the  treatment 
for  which  should  be  directed  to  the  neurasthenia.  Nausea  may  also 
be  reflex,  as  from  an  affection  of  the  genital  organs  or  in  organic  dis- 
ease of  the  stomach.  Einhorn  recommends  intragastric  galvaniza- 
tion. 

The  indication,  however,  is  to  treat  the  hysteria  or  neurasthenia. 
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Hyperesthhsia  of  the  Stomach 

This  consists  in  an  increased  sensibility  of  thi 
stomach,  so  that  the  mocoys  membrane  is  abnormally  sensitive  eve^^ 
after  ordinary  food  is  taken.  It  differs  only  in  degree  from  ga^^  ^ 
tralgia.  It  may  be  secondary  to  organic  affections»  associated  witft:^ 
secretory  disturbances,  or  it  occurs  as  a  primary  neurosis.  J 


Etiology. — It  is  present  especially  in  the  higher  classes.  Mental 
overexertion,  excitement,  alcohol,  and  venereal  excesses,  which 
weaken  the  constitution,  are  factors.  It  is  assfx;iated  with  hysteric 
or  nervous  symptoms.  Though  anemia  is  given  as  a  cause,  hyper- 
chlorhydria  with  hyperesthesia  occur  witli  this  condition,  and  this 
type  iSj  therefore,  not  a  pure  sensory  neurosis. 

Symptoms* — There  is  a  sensation  of  fulness,  weight,  or  pressure 
after  meals,  which  may  Ixxome  real  pain,  and,  finally,  vomiting  may 
CK*cur.  Sometimes  considerable  emaciation  is  present,  as  the  patient 
fears  to  eat  (sitophobia).  Hyperestliesia  occurs  after  excess  of  food 
or,  in  some,  in  cases  of  fasting.  Persistent  hiccough  may  occur  with 
this  condition. 

Physical  Signs*— The  epigastrium  and  region  of  the  stomach 
are  sensitive  to  pressure  throughout,  but  there  is  no  specially  sensitive 
area  as  in  nicer. 

Certain  articles  of  food,  such  as  sugar,  fat,  starch,  or  coffee,  may 
produce  the  condition.  The  secretory  and  motor  functions  are 
normal  in  the  purely  nervous  cases. 

Diagnosis* — This  is  based  on  the  absence  of  organic  disease  of 
the  stomach,  the  absence  of  hyperchlorhydria  or  of  other  secretory 
disturbances,  and  the  absence  of  motor  disturbances.  With  hv^r- 
chlorhydria  and  gastritis  the  gastric  analysis  and  other  symptoms 
will  give  OS  the  requisite  differential  points.  With  ulcer,  hx^racid- 
ity  is  the  rule,  and  the  degree  of  pain  is  dependent  considerably  on 
the  character  of  the  fmid,  which  is  not  gefwrally  so  in  hyperesthesia: 
the  other  symptoms  also  differ. 

With  erosions  small  bits  of  mucous  membrane  are  w^ashed  out  and 
there  are  secretory  changes. 

Prognosis  depends  on  the  result  of  the  treatment  of  the  nervous 
condition. 

Treatment.— In  many  of  these  cases,  as  when  anemia  is  present, 
secretory  disturbances  are  associated  with  the  sensory  neurosis*  as 
hyperchlorhydria,  so  that  tlie  pure  sensory  condition  is  often  com- 
plicated. Iron  and  arsenic  are  necessary  in  such  cases  and,  in  fact, 
have  an  excellent  effect.  Peptomangan,  iron  tropon,  or  any  good 
iron  preparation  combined  with  Fowler's  solution,  5  minims  (0.296 
c.c.)  t.  i.  d.,  is  excellent 

The  patient  should  be  kept  in  bed  in  severe  cases  and  warmth 
applied  to  the  stomach,  dry  heat,  or  Priessnitz  compresses.  Fluid 
diet  in  rather  small  quantity  should  first  be  given.     Milk  and  lime- 
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fct^r,  sanatogen,  broths,  chicken  soup,  white  of  egg,  later  entire 
ruw  «ggs  beaten  in  water,  calves*-foot  jelly,  scraped  meat,  zwieback 
i^/'t:^'»ed  in  milk,  butter,  and,  gradually,  solid  food. 

Tincture  of  belladonna.  5  to  10  minims  (0.296-0.592)  t.  i.  d.j  is 
^'cc^'i^'lJent  for  the  pain.       The  use  of  opium  and  its  derivatives  and 
t^oc^Lin  are  to  be  deprecated.     Rarely  an  occasional  dose  of  codein  may 
^    x-^  quired. 

X  XI  some  cases  silver  nitrate,  \  to  \  grain  (o.ooS-o,oi6),  in  aqueous 
I  sol  u.  «i  ion  t.  i.  d.  before  meals  is  of  service, 

^Elxtemal  galvanization  to  the  stomach  is  of  value.     Rromids  in 
m^^  cases  are  serviceable. 

idfeaths  and  change  of  scene  may  be  enjoined.     Suggestion  should 
ed  by  the  physician. 
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GASTRALGIA 

nyms. — Gastrodytiia,  Spasm  of  the  Stomach  (Gastrospasmus);  Cardialgia, 
Neuralgia  of  the  Stomach.) 

>astralgta  may  be  defined  as  the  occurrence  of  \'iolent  attacks 
^^_  ;i=>^n  in  the  stomach,  paroxysmal  in  character  and  alternating 
^^'^ta.    free  intervals. 

^Etiology* — We  may  have  a  number  of  forms  of  gastralgia  origin- 
^^i^nm  ^  from  various  conditions,  and  these  must  l>e  referred  to  in  order 
'^^^    «:i  ifferentiate  them  from  the  purely  nervous  type. 

wdsttalgia    Originating    in    the    Stomach. — (a)    Connected    with 
xiic  affections,  such  as  ulcer,  cancer,  stenosis  of  the  pylorus,  f>r 
ritis,  with  hyperacidity,  hypersecretion,  peritonitic  adhesions,  or 
gastritis. 

C_^)  Special  varieties  of  food,  as  rich  spices,  or  of  drink,  as  strong 

*^^*^**  '^^^,  or  ice  cream,  etc.,  may  prodtice  it  in  people  not  accustomed 
^*^     '•i-^Xnese  substances. 

-^^^pinal  disease,  as  tabes,  may  cause  gastrie  crises,  or^  more  rarely, 
^^^^^^:^ai  disease  or  various  types  of  myelitis.     Absence  of  patellar 
r*;^f%^^^^  ^\rgy\l,^o\ycrtmn  pupil,  and  Rhomberg  symptom  are  diag- 
fc^ic  of  tabes. 

'^-^astralgia  as  a  jVnrro^/s. — This  occurs  with  neurasthenia  or 
^^cria*  It  may  app>ear  before  tlie  nervous  symptoms  are  in 
^  «tice. 

-^^eflcx  Causes, — Gastralgia  of  this  type  ixrctirs  most  frequently 
■^•^omen.     It  takes  place  reflexly  from  disturbances  in  the  female 
^^  the  male  genital  organs.     Gastralgia  may  occur  at  the  time  of 
"^  puliation  or  in  place  of  it. 
^^KDisease   of   the   liver,    spleen,  bladder,   pancreas,  and   ptosis   of 


J?^^ 
P^ 


aV>cm, 


^=*mina!  organs  may  be  reflex  causes. 


or 


^^^^Mer  Causes. — Malarial  infection  may  be  a  cause  of  gastralgia. 

^    latter  may  be  associated  with  the  nstial  symptoms  of  malaria 

*t  may  be  substituted  for  the  malarial  cycle,  appearing  every 


432 


DISEASES  OF  THE   STOMACH   AND   INTESTINES 


day,  alternate  day,  or  third  day  at  the  same  hour,  as  do  other  neu- 

ralji^as. 

Gouty  infection,  mercurial  or  lead -poisoning,  or  excessiv^e  smok- 
ing may  produce  it.  Exophthalmic  goiter,  anemia,  or  chlorosis  with 
malnutrition  may  Ixr  a  cause,  although  the  attacks  in  many  of  these 
cases  are  the  result  of  the  associated  hyperchlorliydria. 

Sex. — Most  frequently  in  women  and  girls  from  fifteen  to  fort)% 
and  decreases  in  frequency  with  age. 

Symptom s,^The  attacks  usually  appear  suddenly  and  occur 
in  paroxysms,  though  they  may  be  preceded  by  nausea,  with  belching 
and  distention,  headache »  or  dizziness.  There  is  a  sudden  extreme 
pain  in  the  epigastric  region  of  a  boring,  tearing,  burning,  and  con- 
stricting character.  It  may  radiate  over  the  abdomen  or  to  the  back 
and  shoulders.  The  attacks  may  cjccur  independently  of  eating  and 
whether  the  stomach  is  empty  or  full,  or  at  any  hour  (in  the  nervmis 
cases). 

The  face  is  pale  and  distorted  with  the  pain,  by  which  the  patient 
is  frequently  doubled  up,  as  with  colic,  and  there  is  inability  to  lie 
straight,  and  often  clammy  sweating.  Strong  pressure  on  the  abdo- 
men frequently  relieves  the  pain,  though  it  may  be  sensitive  to  lighter 
pressure.     The  gastric  region  is  usually  sunken. 

There  are  often  kkcottgh  and  belching,  with  nausea  and  collapse. 
The  pulse  is  generally  rapid  and  feeble,  though  in  some  cases  slow. 

Duration. — Gastralgie  attacks  may  last  from  a  few  minutes  to 
an  hour  or  longer.  There  may  be  several  attacks  in  a  day,  ever>' 
few  days,  or  at  intervals  of  weeks  or  months. 

The  pain  disappears  suddenly  and  may  l>e  followed  by  hunger 
or  even  bulimia.  In  mild  cases  the  patient  may  not  be  greatly 
affected  and  may  be  able  to  work  immediately,  while  in  the  severe 
cases  there  is  often  prostration  for  several  days. 

Prognosis  is  favorable  as  far  as  life,  and  depends  on  the  removal 
of  the  primary  cause. 

Differential  Diagnosis.^ — The  sudden  onset,  violent  spasmodic 
pain  in  the  stomach,  general  in  character  and  lessened  by  pressure,;! 
nausea,  vomiting,  and  headache — that  these  symptoms  are  inde- 
pendent oj  eating  and  frequently  occur  after  mental  overexertion  or 
emotional  shock  and  are  associated  with  nervous  hysteric  symptoms — 
all  point  to  the  nervous  type. 

We  must  exclude  the  secondary  form  by  gastric  analysis,  and  by 
the  determination  that  uo  organic  disease  exists.  A  careful  physical 
examination  is  necessary,  tfiereby  eliminating  other  conditions  that 
may  cause  pain  in  the  gastric  region. 

Ulcer  of  the  Stmnach, — The  pain  at  the  height  of  digestion  depends 
on  the  quantity  and  quality  f)f  food;  disappears  when  the  stofuach  is 
efnpty;  intervals  free  from  pain;  hypercUlorhydria  often  present;  cir- 
cumscribed spot  in  the  epigastrium  painful  on  pressure  and  increased 
by  it;  hematemesis  present  in  some  caseSi  or  occult  blood  and  pus 
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ill  ^stric  contents  or  stool.  If  these  characteristic  symptoms  are 
absent  it  may  be  necessary  to  try  one  of  the  ulcer  cures;  which,  if 
it  fails,  would  rather  point  toward  nervous  gastralgia. 

Cancer  of  the  Stomdclu — Pains  not  as  severe,  hut  more  continuous, 
never  free  from  pain;  absence  of  hydrochloric  acid  most  frequent; 
lactic  acid  and  Boas-Oppler  bacilli  present;  cachexia;  age  of  patient; 
tumor  often  present. 

Chronic  Gastritis.— Intense  pains  are  absent;  are  continuous  and 
more  a  sense  of  discomfort  after  the  ingestion  of  food;  no  paroxysms; 
mucus  in  gastric  contents;  hypochlorhydrta. 

Stenosis  of  the  Pv/orM^*-^Attacks  of  pain  (gastralgia),  associated 
with  peristaltic  unrest  and  vomiting.  Dilatation  of  the  stomach  is 
present;  usually  hyperacid  contents  if  benign  stenosis;  and  lactic  acid 
present  with  absence  of  free  HCl  and  Boas-Oppler  bacilli  if  malignant. 

Functional  Disorders. —  Hyperchlorhydria  and  hypersecretion ;  pains 
disappear  after  albuminous  food  or  alkalis.  Gastric  analysis,  hy- 
peracidity; and  if  hypersecretion^  excessive  quantity  of  secretion  in 
the  empty  stomach  of  high  acidity. 

Achylia  Gastrica. — Pains  disappear  when  stomach  is  empty. 
Gastric  analysis  shows  low  acidity,  2+  or  4+;  free  HCl  absent; 
remiet  =  o;  pepsin  ==  o. 

RJieumatistn  aytd  Myalgia. — Myalgia  is  muscular  pain  which  may 
be  due  to  exertion.  In  both  conditions  the  pain  is  not  paroxysmal; 
corresponds  to  the  course  of  the  muscles,  and  is  relieved  by  abdom- 
inal  relaxation;  we  have  rheumatic  history  or  that  of  over-exertion. 

Intercostal  Neuralgia. — Pain  is  superficial  and  can  be  traced  along 
the  intercostal  nerves,  which  are  sensitive  at  numerous  points  on 
pressure. 

Renal  Calculi. — Pain  in  the  kidney  (dorsal  region)  radiates  to 
the  ureter  and  bladder:  testicle  drawn  up  in  the  male;  urine  is  acid 
and  shows  albumin,  casts,  and  blood.  Sand  often  present.  Kidney 
is  frequently  tender  on  pressure. 

Gall-stmies. — Pain  over  liver  and  gall-bladder;  deep  pressure 
increases  the  pain;  rise  of  temperature;  pain  passes  to  right  and 
often  up  into  the  right  shoulder.  Head's  gall-bladder  zone  often 
present.     Leukocytosis  frequently  present. 

Jaundice  occurs  at  times  and  gall-stones  in  the  stfiol  are  conclusive. 

//  the  motor  or  secretory  Junctions  of  the  stomach  are  normal,  the 
attack  of  pain — especially  if  it  is  in  the  right  hypochondrium  and 
ihe  patient  has  no  nervous  symptmns — is  probably  due  to  gall-stones. 

With  gastralgia  there  are  no  pain  and  no  fever.  It  is  sometimes 
difficult  to  dififerentiate  between  the  other  conditions. 

Perigastritis. — A  high  position  of  the  stomach,  with  the  left  lobe 
of  the  liver  drawn  down  and  covering  that  organ,  is  suggestive  of 
perigastritis  when  pains  come  on  regularly  several  hours  after  meals 
[(KaufmannK* 

*  Amcr  Med.,  vol.  v'u  No.  20,  pp.  792,  794,  Nov.  14,  190J, 
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hitestinal  Colic  {Enteralgia),^Vmn  changes  its  position  In  the 
abdominal  cavity.  Passage  of  flatus  reliev^es  pain.  Bowels  are 
irregular. 

Treatment, — In  secondary  gastralgia  it  is  necessary  to  treat 
the  primary  cause. 

If  it  is  due  to  tobacco,  it  should  be  cut  off.  Malaria  should  be 
treated  witli  quinin  or  Warburg;  and  anemia,  with  iron  and  arsenic 
and  the  rest  cure.  Correct  a  gouty  tendency,  if  present;  or  treat 
tal>es»  if  this  be  foimd. 

Sexual  disorders,  ulcer,  gall-bladder  disease,  or  cancer  should 
receive  appropriate  treatment. 

If  hysteria  or  neurasthenia  are  present,  tonics,  isolation,  the  rest 
core,  massage »  and  hydrotherapy  are  of  value. 

The  galvanic  current,  the  anode  over  the  stomach,  or  intra- 
ventricular galvanization,  with  the  cathode  over  the  spinal  column, 
is  of  service  wheu  repeated  attacks  of  primary  gastralgia  occur. 

For  the  acirve  condition,  if  moderately  severe,  hot  applications 
(dry  or  moist  heat)  and  hot  drinks  are  useful. 

Tincture  of  belladonna,  lo  to  15  minims  (0.592-0,088),  to  relieve 
the  spasm.  Tincture  of  valerian,  20  minims  to  \  dram  (1,184-2.0), 
in  water,  or  HofTmann  s  anodyne,  \  dram  (2.0),  may  be  given  in  water 
with  sugar.  Chloroform  spirits,  2  to  3  drops  in  water  at  a  dose,  can 
be  administered.     The  bromids  are  also  valuable. 

If  there  is  retention  of  food  during  the  attack,  then  lavage  with 
hot  water  will  relieve  some  cases. 

If  the  pain  is  unbearable,  codein,  \  grain  (0.032),  by  hypodermic, 
or  morphin,  \  grain  (0.016),  w^ith  atropin,  y^h  grain  (o.oog65)»  can  be 
administered. 

Suppositories  of  morphin,  \  grain  (0.016),  and  extract  of  bella- 
donna, \  grain  (0.016),  or  opium,  1  grain  (0.065) »  and  extract  of 
belladonna,  \  grain  (0.016),  every  two  to  three  hours  for  several  doses, 
are  useful. 

Gastralgoicenosis  (Boas*) 

This  is  characterized  by  pain  in  the  stomach  when  it  becomes 
empty,  and  is  relieved  by  food.  It  may  be  periodic  or  permanent. 
Frequent  meals  and  nerve  sedatives  are  required. 


MOTOR  NEUROSES  OF  THE  STOMACH 

Under  normal  conditions  the  eardia  remains  closed  after  the 
process  of  digestion  has  begun,  while  the  pylorus  opens  at  intervals 
to  allow  a  certain  amount  of  escape  of  chyme.  The  muscular  move- 
ments of  the  stomach  mix  the  ingesta  with  the  gastric  juice  and  aid 
in  its  disintegration  by  churning  movements.  Later  they  proi>el  it 
into  the  intestine.  These  motor  functions  may  be  irritated  (ex- 
aggerated) or  depressed  (diminished). 

*  Krank.  des  Magen,  II,  Feb,  418,  Auflage,  S.  260,  Leipzig,  1901. 
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Hypermotility  of  the  Stomach 

{Synonyms. — Supermolility ;     Hyperkincsis;     Hypcranakinesis    Ventriculi — Ein- 

honi.) 

In  this  condition  the  stomach  propels  the  ingesta  into  the  intes- 
tines more  rapidly  than  normally.  It  may  be  secondary  to  achylia 
gastrica  or  hyperchlorhydria  or  diseases  complicated  thereby,  or  the 
condition  may  exist  as  a  primary  neurosis. 

In  some  cases  achylia  and  hyperchlorhydria  exist  as  a  secretory 
neurosis,  and  with  this  there  is  the  motor  neurosis,  hypermotility, 

Supermotility  may  exist  as  a  motor  neurosis  alone  (primary 
neurosis),  due  to  some  nervous  influence  or  associated  with  nervous 
conditions,  and  is  analogous  to  increased  intestinal  peristalsis  from 
nervous  influence.  In  pyloric  obstruction  there  is  often  actual 
increased  motor  power  in  the  early  stages,  but  the  resistance  to 
the  exit  is  so  increased  that  the  final  result  is  relative  motor  insuf- 
ficiency.  In  the  secondary  cases  hypermotility  will  be  relieved  by 
treating  the  cause. 

Diagnosis* — Aspiration  of  the  stomach-contents  will  demon- 
strate the  condition.  For  example,  one  may  find  the  stomach 
empty  thirty-five  to  forty-five  minutes  after  the  test-breakfast ^  or 
only  a  minute  quantity  can  l^e  removed. 

Einhom  suggests  the  employment  of  the  gastrograph,  noting 
an  increase  of  the  "  makes  *'  and  **  breaks/'  but  tliis  method  is 
C€»m  plica  ted. 

Careful  analysis  of  the  gastric  contents  should  be  made  to  test 
the  secretory  functions,  and  an  early  aspiration  would  be  necessary, 

Hypermotility  in  itself  dc3es  not  produce  any  special  gastric 
symptoms. 

per!staltic  Restlessness  of  the  stomach  (Kussmaul) 

(5,v?*cm>'w J.— Peristaltic  Unrest;  Tormina  Ventriculi  Nervosa.) 

This  is  really  an  exaggerated  hypermotility  in  which  the  peristaltic 

action  is  unusually  great,  and  is  appreciated  by  the  patient  as  a 
disagreeable  sensation.  It  may  even  become  visible  through  the 
walls  of  the  abdomen^  and  waves  of  contraction  can  be  seen  running 
from  left  to  right  along  the  stomach,  and  may  take  from  three- 
quarters  of  a  minute  to  a  minute  or  more.  This  condition  usually 
occurs  when  there  is  obstruction  at  the  pylorus  or  duodenum,  with 
dilatation  of  the  stomach,  and  is  produced  by  the  effort  of  the  organ 
to  overcome  the  obstruction, 

Kussmaul  first  described  2  cases  of  peristaltic  unrest  which  were 
pure  neuroses  of  motility.  The  movements  began  early  in  the 
empty  stomach  and  became  more  violent  after  eating.  Gastroptosis 
was  present. 

Emotional  shock  and  abuse  from  sexual  excesses  were  the  causes. 

Mechanical  forms  must  be  excluded.     In  these  it  occurs  only  when 
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the  stomach  is  full.  In  the  nervous  cases  movements  take  place 
both  when  the  stomach  is  full  and  empty.  If  the  patient  is  well 
nourished  and  the  stomach  is  in  normal  position,  it  may  be  diffi- 
cult or  impossible  to  see  the  mov^ements,  but  the  patient  will  com- 
plain of  the  contractions  and  wave-like  movements,  and  borborygmi 
and  gurgling  may  be  heard.  Nausea,  vomiting,  and  cramp-like 
pains  Tnay  occur,  especially  in  the  obstmctive  type. 

Physical  examination  and  gastric  analysis  will  determine  whether 
the  peristaltic  restlessness  is  primary  (a  neurosis)  or  secondary. 

Course  and  prognosis  depend  upon  the  cause  and  the  nervous 
condition  in  primary  cases. 

Cases  may  be  continuous,  when  they  may  cause  loss  of  sleep,  or 
may  be  intermittent. 

Treatment. — This  must  lie  directed  against  the  primary  cause, 
such  as  stenosis  of  the  pylorus,  etc. 

If  it  is  a  pure  gastric  neurosis,  resulting  from  mental  overexertion, 
grief,  sexual  excess,  or  nervous  or  hysteric  conditions,  we  must 
remove  these  factors.  Iron,  arsenic,  and  the  glycerophosphates  are 
indicated. 

Hydrotherapy,  diet,  and  change  of  scene  are  valuable.  Tiie 
diet  should  be  regulated,  all  irritants  to  the  stomach  should  be 
avoided.  The  food  should  l)e  digestible,  non-irritating,  and  in 
moderate  quantities  at  a  time,  especially  at  night. 

Locally,  heat  or  cold  to  the  stomach;  galvanic  electricity,  per- 
cutaneous or  intragastric.  This  last  is  of  no  value  in  stenotic  cases, 
but  does  harm. 

Lavage  is  indieatecl  if  there  are  stenosis  and  dilatation  as  a  tem- 
porary measure  with  operation  for  permanent  cure. 

.    Anttpeeistaltic  Restlessness  of  the  Stomach 

In  rare  cases  the  peristaltic  action  is  reversed,  tire  waves  running 
from  right  to  left.     These  cases  are  generally  of  neurotic  origin. 

Intestinal  weaves  are  of  small  caliber  and  move  in  different  direc- 
tions in  various  regions,  while  gastric  waves  are  of  large  size  and 
move  in  the  gastric  region.  These  waves  may  extend  to  the  intestines 
and  colored  enemata  have  been  voided  from  the  mouth  (Osier), 

Treatment  should  be  directed  to  the  neurosis, 


Incontinence  of  the  Pylorus 

(Synonym, — Insufficiency  of  the  Pylorus.) 

This  condition  was  first  descrilx*d  by  de  vScr6  and  Ebstein. 

It  may  be  caused  by  some  growth  in  the  pylorus,  keeping  the 
opening  patent,  or  by  stenosis  or  other  organic  changes,  or  when  the 
pylorus  is  relaxed  (atonic),  due  to  some  nervous  derangement,  hys- 
teria, or  myelitis. 

Relaxed   pylorus,    I    believe,    to   be   frequently   associated   with 
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atonic  ectasy,  and  that  this  feature  accounts  for  the  absence  of  pain 
and  vomiting.  It  is  also  present  in  some  cases  of  gastroptosis. 
The  relaxation  in  these  cases  is  probably  compensatory.  I  do  not 
helieve  it  to  be  a  true  incontinence,  but  merely  atony  with  weakening 
oC  the  pyloric  musculature,  with  no  regurgitation, 

Ebstein  has  shown  that  if  we  attempt  to  inflate  the  stomach  with 
air  or  COj,  it  will  rapidly  pass  into  the  intestine  and  distend  it,  and 
gastric  tympany  is  absent.  A  diagnostic  feature  of  true  incontinence 
is  the  regurgitation  of  the  intestinal  contents  into  the  stomach.  On 
aspiration  or  lavage  in  the  fasting  condition,  intestinal  juice  and 
often  a  considerable  quantity  of  bile  will  be  found.  It  is  sometimes 
present  on  aspiration  of  the  test-breakfast  or  test-meal.  Very  little 
chyme  is  present  in  these  cases,  but  regurgitation  is  in  evidence. 

There  are  no  distinctive  clinical  symptoms  in  most  cases;  though 
Knapp  ^  reports  diarrhea  alone  or  alternating  with  constipation,  as 
sometimes  associated,  and  also  toxemic  symptoms,  as  does  Ebstein; 
and  Einhom  refers  to  2  cases  in  which  there  was  associated  cardiac 
relaxation,  with  belching  as  the  chief  symptom.  My  prolonged  in- 
vestigations among  the  nervous  and  insane  lead  me  to  absolutely 
disagree  with  Knapp  that  achylia  (functional  or  organic)  and  in- 
sufficiency of  the  pylorus  are  confounded.  That  author  believes 
there  is  no  functional  achylia,  and  with  this  /  entirely  disagree. 

Treatment. — Occasional  lavage;  strychnin,  4V  grain  (0.00146), 
and  belladonna  extract,  \  grain  (o.oii)  t.  i.  d.,  with  intragastric 
faradization  (every  other  day). 

Massage  and  douches  are  serviceable. 

Spasm  of  the  Pylorus  (Pylorospasmus) 

Spasm  of  the  pylorus  is  usually  a  secondary  occurrence,  asso- 
ciated with  hjrperchlorhydria,  hypersecretion,  ulcer  of  the  pylorus 
or  of  the  duodenum,  or  in  its  immediate  neighborhood;  and  in  the 
latter  case  must  be  considered  a  reflex  neurosis.  It  may  result  from 
irritation  of  the  stomach  by  indigestible  diet,  by  food  that  is  too  hot 
or  cold,  or  by  strong  spices,  etc.  It  is  rare  with  carcinoma  with  abun- 
dant lactic  acid. 

Bentijac  ^  described  a  case  who  drank  a  glass  of  kerosene  by  mis- 
take, and  who  later  developed  all  the  symptoms  of  stenosis  of  the 
pylorus  and  dilatation. 

Operation  showed  the  pylorus  normal,  but  spasmodically  con- 
tracted.    Vomiting  ceased  after  operation. 

Pylorospasm  may  be  secondary  to  gall-stones,  gall-bladder 
disease,  or  to  chronic  or  protective  appendicitis,  in  which  events 
a  careful  investigation  of  the  history  of  the  patient  and  the  physical 
examination  will  prove  of  service.  As  a  pure  neurosis,  spasm  of  the 
pylorus  is  a  rare  affection,  and  is  much  rarer  than  cardiospasm.  All 
possible  causes  of  spasm  of  the  pylorus  must  first  be  excluded. 
*  Phila.  Med.  Jour.,  May  24,  1902.  2  Thbse  dc  Paris,  1888. 
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Repeated  spasm  of  the  pylorus,  in  conjunction  with  hyperacidity 
or  hypersecretion,  is  undoubtedly  at  times  the  cause  of  gastric  dila- 
iation:  and  in  some  cases  benign  stefwsis  may  result  jrom  hyper- 
trophy  at  tkt*  pylorus  caused  by  repeated  spasm. 

Symptoms.— Pain,  increased  peristalsis  of  the  stomach,  and 
occasionally  vomiting  are  present.  The  pain  may  radiate  from  the 
middle  of  the  epigastrium.  There  may  he  local  tenderness,  and  at 
times  the  pylorys  may  l3e  felt  to  contract  under  the  examining  fingers. 
Retention  and  stagnation  of  food  may  occur  and  ultimately  dilata- 
tion of  the  stomach. 

Pure  nervous  spasm  of  the  pylorus  is  difficult  to  diagnose.  All 
perversions  of  secretion  and  all  mechanical  obstacles  must  be  ex- 
cluded as  noted.  Nervous  pyloric  spasm  is  most  likely  to  Ix*  asso- 
ciated with  the  hysteric  or  neurasthenic  condition. 

The  writer  has  seen  a  number  of  cases  of  pyloric  spasm  in  which 
hyperchlorhydria  was  unqoestionably  the  chief  factor.  This  has 
been  present  in  a  number  of  nervous  patients,  especially  in  anemic 
women,  and  the  possibility  of  ulcer  has  been  suggested.  Cure  foK 
lowed  the  treatment  of  the  hyperchlorliydria.  In  the  pure  neurosis 
cases  the  gastric  analysis  may  vsLry  on  diilerent  occasions. 

Treatment*^ — Belladonna  is  of  value  to  relax  spasm  and  lessen 
secretion;  the  tincture,  lo  minims  (0.592)  t,  i,  d.,  or  extract,  \  grain 
(0.016)  three  or  four  times  a  day.  Olive  oil  (i  to  2  ounces)  before 
meals  lessens  spasm. 

The  nervous  system  must  be  treated  and  bromids  may  be  of 
service.  In  the  secondary  cases,  secretor>'  perversions  and  other 
causes  of  the  condition  must  receive  appropriate  treatment.  Lavage 
is  necessary  if  there  is  dilatation. 

Einhorn  *  has  described  and  recommended  for  treatment  of 
pyloric  spasm  a  dilating  inflatable  catheter.  The  patient  swahows 
a  dut)denal  bucket  the  niglit  previous,  and  the  dilator  is  introduced 
along  the  tliread  of  the  bucket  like  the  Gpuley's  sound  along  the 
filiform  bougie.  The  instrument  is  difficult  of  introduction,  and  the  ^ 
method  impractical  and  of  no  value.  Recently  Einhom  '  has  devised 
a  small  gauze  balloon  (pyloric  dilator),  to  which  is  attached  a  long  thin 
soft -rubber  tube  with  a  stopcock  and  syringe  at  its  distal  end.  The 
instrument  looks  much  like  the  duodenal  pump,  but  the  action  is 
reversed — the  syringe  being  used  for  an  inflator  to  dilate  the  pylorus. 
The  balloon  is  swallowed  in  collapsed  condition  the  night  previous, 
and  on  the  assumption  it  has  passed  through  the  pylorus, '  the  follow- 
ing morning  dilatation  of  the  pylorus  is  carried  out.  Einhom 
reports  three  cures — one  of  spasmodic  and  two  of  organic  stenosis ;  in 
the  one  case  the  stomach  reaching  to  the  symphysis,  the  other  case 

*  Med,  Rec,  Oct.  9,  1909;  IlL  Med.  Jour.,  June»  19 10;  Med,  Rec,,  June  10. 
1911:  Ibid.  June  10,  1911. 

^  Med,  Rec,  Jan,  21,  191  J. 

^A  diaphanc  is  attached  to  the  latest  instrument,  thelighl  demonstrat'mg  when 
it  has  passed  the  pylorus  (Med.  Rec^  June  10,  igrr). 
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was  congenital  stenosis.  This  method  the  writer  has  determined  to 
be  unreliable,  in  fact,  no  cure  can  be  effected  thereby  in  his  behef,  and 
in  addition  the  suggestion  that  benign  stenosis  of  the  pylorus  can 
be  cured  by  this  treatment  is  a  serious  menace  to  the  safely  of  th€ 
patient  by  reason  of  the  delay.  Organic  stenosis  of  the  pylorus  is 
always  a  surgical  condition.  The  author  has  already  referred  to  the 
so-called  medical  cures  of  ectasy  due  to  stenosis  of  the  pylorus,  and 
how  they  invariably  relapsed  until  surgical  measures  were  undertaken. 
5wfg£*ry.— Appendectomy  is  indicated  if  appendicitis  is  the  cause, 
or  operation  on  the  gall-bladder  if  such  is  at  fault.  Exploratory 
laparotomy  may  he  necessary  to  determine  the  cause  of  the  pyloro- 
spasm,  and  one  may  find  that  pyloroplasty,  pylorectomy,  or  gastro- 
enterostomy may  be  indicated.  A  simple  method  of  closure  of  the 
pylorus  is  by  involution  of  folds  of  the  stmnach  on  the  gastric  side  of 
the  pyloric  ring.     Gastro-enterostomy  is  then  performed. 

Atony  of  the  stomach 

This  is  a  condition  in  which  tlie  muscular  action  of  the  stomach 
is  retarded  and  weakened,  and  moderate  motor  insufficiency  results. 
It  may  be  acute  or  chronic  and  secondar>^  to  other  conditions,  or  as 
a  primar>^  neurosis.     It  has  been  already  fully  descril^ed. 

Hypanakinesis  Venthiculi  iEinhorn) 

is  defmed  as  a  condition  in  which  the  mechanical  function  of  the 
stomach  is  greatly  reduced.  There  are  no  breaks,  or  few,  in  the 
gastrograph,  an  instrument  to  determine  the  churning  movements 
of  the  stomach.  It  seems  a  minor  degree  of  atony,  and  is  of  no 
special  clinical  significance, 

Hyperanakinesis  Ventficuli  (Einhorn) 

This  is  an  excessive  mechanical  action  of  tJie  stomach.  It  seems 
to  correspond  to  hypermotiltty.  Excessively  active  churning  move- 
ments occur  in  this  condition  (Einhorn).  It  seems  difficult  to  sepa- 
rate it  from  hypermotility. 


Spasm  of  the  Cardia  (Cardiospasmusj 

Spasm  of  the  cardia  consists  in  a  spasmodic  contraction  of  the 
muscles  of  the  cardia,  with  the  production  of  pain  and  difficulty  in 
swallowing  (dysphagia).  It  may  be  secondary  to  other  diseases 
(organic  disease),  reflex  from  local  irritation,  or  as  a  primary  neurosis, 
associated  with  ner\^ous  conditions. 

Etiology. — It  may  Jje  produced  by  the  passage  of  the  stomach- 
tube  or  after  rapid  eating,  by  very  hot  or  cold  drinks,  and  by  coarse 
or  hard  food. 
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Among  other  causes  are  ulcer  or  carcinoma  of  the  cardia.  Hyper- 
acidity may  occasionally  cause  it,  though  pyloric  spasm  is  more 
frequent  with  this  affection.  Diverticula,  or  inflammation  of  the 
esophagus,  are  causes.  It  may  occur  in  tetanus.  It  is  quite  frequent 
ill  hysteric  or  neurasthenic  individuals,  especially  in  air  swallowers 
(aerophagia),  in  whom  spasm  of  the  pylorus  may  also  occur  with 
resulting  distention  of  the  stomach  {*'  pneumatosis  ").  Violent 
psychic  shocks  may  also  produce  it,  so  the  condition  may  be  a  prim- 
ar\^  neurosis.  Fermentative  processes  in  the  stomach,  with  the 
production  of  gas,  may  be  a  cause;  but  organic  disease  is  usually 
associated.  Primary  spasm  of  the  cardia  cannot  produce  gastric  dis- 
tention unless  spasm  of  the  pylorus  is  also  present. 

Ssrmptoms.^ — As  a  pure  neurosis  the  attack  usually  begins  sud- 
denly. The  patient  may  be  in  perfect  health,  when  an  acute  pain 
begins  in  the  region  of  the  cardia  radiating  toward  the  chest  or  back. 
It  occurs  generally  during  the  ingestion  of  food,  and  there  is  a  feeling 
as  if  some  of  it  were  arrested.  There  is  at  times  some  interference 
with  breathing.  Slight  dyspnea  is  present  and  the  respiratory 
movements  are  more  forcible.  There  may  be  regurgitation  and 
the  patient  feels  better  thereafter.  There  is  gagging  and  often  vomit- 
ing. 

The  attack  can  be  acute  and  last  only  a  short  time,  or  the  con- 
dition may  become  chronic.  The  dysphagia  in  these  cases,  as  a  rule, 
increases;  and  though  for  a  time  the  patient,  by  taking  a  deep  inspira- 
tion  and  compressing  the  thorax  while  holding  his  breath,  can  force 
down  tlie  food,  the  deglutition  of  solid  food  becomes  more  and  more 
difficult,  and  finally*  only  liquids  can  l>e  taken.  Emaciation  may 
become  quite  marked,  and  after  several  years  atonic  dilatation  of 
the  esophagus  may  result  similar  in  character  to  atonic  gastric  dila- 
tation from  pyloric  spasm.  Dilatation  of  tlie  esophagus  may  also 
be  produced  by  benign  or  malignant  stenosis  at  the  cardia;  or  by 
paralysis  of  tlie  dilator  nerves  of  the  cardia,  from  paralysis  of  the 
esophagus,  or  by  loss  of  reflex  relaxation  of  the  cardia  (Einhorn). 

Diagnosis,— ^ In  acute  eases  the  existence  of  pain  and  dysphagia, 
the  delay  or  absence  of  the  swallowing  sound,  and  the  spasmodic 
resistance  at  the  cardia  on  insertion  of  the  stomach- tube,  which 
can  be  overcome  by  pressure,  together  with  the  presence  of  neuras- 
thenia or  hysteria,  settle  the  diagnosis. 

In  the  chronic  type  the  history  of  the  case,  the  fact  that  often 
the  resistance  to  the  large  tube  is  less  than  to  the  smcdl  one  in  nervous 
cases,  all  aid  the  diagnosis.  Dilatation  of  the  esophagus  may  finally 
result. 

In  true  stenosis  (organic  stricture)  the  small  sounds  are  more 
readily  passed.  The  method  of  determining  esophageal  stricture 
has  been  descrilx^d.  If  bhxjd  appears  with  the  sound,  ulceration  is 
at  once  suggested.  Cachexia  is  suggestive  of  malignancy,  and  aspira- 
tion of  the  gastric  contents  will  settle  the  question.     Dilatation  of  die 
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esophagus  occurring  as  a  result  of  cardiospasm  can  be  further  deter- 
mined as  follows: 

A  slice  of  bread  can  be  dissolved  in  200  c.c,  of  water  to  form  a  soft 
rnass^  and  administered ♦  the  patient  being  instructed  to  employ 
forcing  movements,  so  tliat  it  will  enter  the  stomach.  An  hour 
later  200  c.c.  of  water  may  be  given,  no  forcing  movements  to  be 
employed.  In  about  three  to  five  minutes  an  aspirating  tube  can 
be  passed  to  the  cardia,  and  if  dilatation  and  spasm  exist  the  water 
just  ingested  can  iDe  removed,  and  will  be  in  the  same  condition  as 
taken.  The  tube  should  then  be  forced  on  into  the  stomach  and  the 
true  gastric  contents  removed.  These  are  tested.  The  administra- 
tion of  bismuth  with  the  employment  of  the  v-rays  is  also  of  value 
for  the  purpose  of  diagnosis  f>f  dilatation  of  the  esophagus.  Plum- 
mer's  methods  for  determination  of  stenosis  of  the  esophagus  are 
descriljed  under  that  subject. 

Prognosis  is  good  in  the  acute  cases*  but  as  regards  complete 
cure  in  chronic  cases  it  is  not  so  good,  though  there  is  no  danger  to 
life,  as  a  rule,  except  in  cases  with  marked  dilatation  of  the  esophagus. 

Treatment.— If  the  spasm  occurs  while  eating  and  drinking, 
they  should  be  performed  slowly.  The  food  should  be  wel!  masti- 
cated or  should  be,  preferably,  soft  in  character;  and  excessively  hot 
or  cold  food,  rich,  spiced  food,  etc.,  should  be  avoided.  Nutritive 
eneraata  to  rest  the  esophagus  may  temporarily  be  required. 

Genial  tonics  slwuld  he  given.  The  emplov^nent  of  sounds,  left 
in  place  for  some  time*  is  of  value. 

Tincture  of  tx41adonna,  10  minims  (0.592),  should  be  given  t,  i.  d. 
to  relieve  spasm.  Anesthesin,  5  grains  (0,3)  t.  i.  d.,  relieves  pain. 
The  bromids  are  of  service;  thus,  sodium  bromid,  15  to  30  grains 
(1,0-2.0)  L  i.  d» 

Opium  or  chloral  should  be  administered  ^mth.  caution,  or  not  at  all. 

In  the  chronic  cases  soft  or  litiuid  food  should  Ix-  given.  The 
patient  should  bear  down  to  force  the  food  thoroughly  by  the  ob- 
struction, Olive  oil,  I  to  4  drams  t.  i.  d,  before  food,  is  of  value. 
The  stomach-tube  should  be  introduced  at  least  once  a  day  to  relax 
the  cardia;  if  there  is  emaciation,  food  can  be  administered  through 
the  tube;  if  the  esophagus  is  dilated,  it  can  be  emptied  and  washed 
out.  Dilatation  of  the  cardia  may  be  necessary.  There  are  numer- 
ous inflatable  bags  and  metal  dilators  (Einhorn's,*  for  example)  de- 
vised for  this  purpose.  For  severe  cases  the  writer  prefers  Plum- 
mer*s  metliod  with  olives,  or  a  stomach -tube  with  the  thread  guide, 
as  already  descrilx-d.  He  also  has  an  inflatable  rubber  dilator,  which 
can  be  guided  by  the  same  method.  Rectal  feeding  must  be  en- 
joined for  a  time  in  severe  cases.  As  improvement  occurs  the  diet 
can  be  increased. 

*  Amer.  Jour.  Med.  Sci.,  Oct.,  1910- 


diseases  of  the  stomach  and  intestines 

Insufficiency  of  the  Cardia 

Under  this  we  may  classify  eruciatum,  singuUus,  pyrosis,  regurgi- 
iaiion^  and  ritmi}iaiion. 

EructatioQ  (Belching). — Eructation  may  loe  defined  as  the 
expulsion  of  gas  from  the  stomach  through  the  mouth. 

The  condition  may  be  secondary  to  various  conditions  of  the 
stomach  or  may  be  a  primary  neurosis. 

Normal  healthy  subjects  may  eructate  after  drinking  carbonated 
water,  or  those  who  eat  rapidly  without  proper  mastication,  and 
thus  swallow  considerable  air. 

Secondary  Cos^s.— Belching  may  be  associated  with  acute  or 
chronic  gastritis  or  with  fennentative  processes  in  the  stomach. 

The  clinical  symptoms,  gastric  analysis,  and  fermentation  test 
will  render  a  positive  diagnosis. 

In  fermentative  processes  the  gas  is  often  malodorous. 

Primary  Cases. ^Nervous  Belching  (Eructatio  Nen^osa), — We 
have  cases  in  which  belching  occurs  at  short  interv^als,  which  is 
independent  of  the  character  of  the  food  and  clearly  of  nervous 
origin.  It  is  noisy,  as  a  rule,  and  may  persist  for  a  considerable 
period  or  occur  in  paroxysms. 

The  gas  consists  of  atmospheric  air  which  has  been  swallowed 
(aerophagia)  or  aspirated  into  the  stomach. 

Osier  claims  that  the  stomach  acts  as  an  elastic  sac,  and  can 
aspirate  the  air  without  the  effort  at  swallowing,  and  tliat  it  tends 
to  fill  after  expulsion.  vStjme  of  the  air  probably  comes  from  the 
esophagus  and  has  l>een  swallowed  just  previous  to  the  act  of  belch- 
ing.    Bouveret  considers  it  due  to  spasm  of  the  pharynx. 

Etiology. — This  nervous  type  of  eructation  is  observed  in  hysteric 
women  and  chiefly  in  neurasthenics,  or  after  excitement,  shock,  or 
mental  worry.  It  frequently  occurs  in  children,  often  in  several 
of  a  family. 

The  belching  may  last  for  a  long  period,  only  occur  during  the 
day,  and  may  l^e  extremely  annoying. 

Diagnosis*— Absence  of  fennentation,  as  shown  by  the  test, 
the  history  of  nervousness  or  of  shock,  and  the  gastric  analysis  show- 
ing normal  secretion  render  the  diagnosis  conclusive. 

Treatment. ^Massage,  hydrotherapy,  iron  and  arsenic,  change 
of  climate,  the  faradic  current  (extra ventricular  or  intragastric), 
bromids,  and  suggestion  to  the  patient  are  of  service. 

Singultus  Gastricos  Nervosus 

Singultns  or  hiccough  may  last  for  a  few  minutes,  several  hours, 
or  even  for  some  days.  It  may  cease  and  then  recur.  Hiccough 
has  even  resulted  in  a  fatal  issue,  the  patient  dnng  of  exliaustion, 

Etiology*^ — Among  the  various  causes  are  diseases  of  the  viscera, 
such  as  gastritis,  hyperchlorhydria,  atony  of  the  stomach,  acute  or 
chronic  ectasy,  carcinoma  of  the  stomach,  catarrh  of  the  intestines, 
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intestinal  obstruction,  peritonitis,  appendicitis,  intestinal  paresis, 
pancreatitis,  diseases  of  the  liver,  typhoid  fever,  pulmonary  disease, 
alcoholism,  anesthesia,  diabetes,  gout,  nephritis;  diseases  of  the  ner- 
vous system,  such  as  epilepsy »  meningitis,  brain  tumor,  etc.  It  may 
jrequently  occur  with  hysteria. 

As  a  pure  neurosis  it  is  an  extremely  rare  condition f  though  I  agree 
with  Bassler  ^  that  it  may  occur,  though  associated  with  hyperesthesia 
of  the  stomach  or  with  gastralgia.  It  must  be  diagnosed  by  the 
prcx-ess  of  exclusion  and  I  believe  most  of  tfie  so-called  cases  of 
singultus  gastricus  nervosus  are  really  a  symptom  of  the  hysterical 
condition. 

Treatment, ^The  gactric  junctions  must  be  examined  in  all  cases 
and  functional  disturbances  corrected.  Iron,  arsenic,  sodium  bromid, 
strychnin,  and,  at  times,  belladonna  are  indicated.  The  general  ner- 
vous condition  of  the  patient  must  be  treated  and  the  physical  condi- 
tion improved.  During  a  severe  attack  inhalation  of  amyl  nitrite 
will  at  times  be  beneficial. 

Pykosis  (Heartburn) 

This  consists  in  the  ejection  of  chyme  from  the  stomach  into  the 
esophagus,  with  which  is  associated  a  burning  sensation  in  the  epi- 
gastriinn. 

Etiology. — ^It  most  frequently  occurs  with  hyperchlorhydria, 
but  has  b^en  found  with  achylia. 

It  may  occur  as  a  neurosis,  especially  among  the  hysteric  or 
neurasthenic,  with  normal  gasiric  contents.  It  is  of  mixed  type, 
motor  and  sensory. 

General  tonics  and  electricitv  are  of  value  in  these  cases. 


Regurgitation 

Regurgitation  denotes  the  condition  in  which,  after  eating,  some 
of  the  food  ingested,  licjuid  or  liquid  and  solid,  rises  from  the  stomach, 
enters  the  mouth,  and  is  ejected. 

Occasionally,  small  fragments  are  swallowed  again.  The  act  is 
usually  involuntary,  though  it  can  be  produced  by  some  at  will. 
Early  regurgitation  tastes  of  the  food,  later  it  is  acid.  The  patients 
can  suppress  it  at  will,  and  in  this  way  it  differs  from  regurgitation 
due  to  cardiac  stenosis  or  diverticula. 

The  passage  of  the  esophageal  sound  or  olive  and  chemic  analysis 
also  give  aid  in  diagnosis.  In  some  cases,  if  regiygitation  is  marked, 
considerable  emaciation  may  result. 

Organic  disease,  such  as  stricture  of  the  esophagus,  must  be 
excluded:  also  gastritis. 

Etiology. — Patients  of  nervous  or  hysteric  type  develop  this 
condition;  and  mental  worry  and  nervous  strain  may  be  the  cause. 

Prognosis  is  good. 

*  N,  Y.  Med.  Jour..  Aug.  tj,  1910. 
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Treatment. — The  patient  shoyld  eat  sloivly  and  masticate  his 
food.  Suggestion  is  good;  also  forbid  the  patient  to  spit  out  his 
food,  and  tell  him  to  swallow  it  again. 

Massage,  faradization  {intragastric  and  extragastric) ;  strychnin, 
^\  grain  (0.0016)  t.  i,  d.,  and  the  treatment  of  the  nervous  condition 
are  indicated. 

Rumination 

(Synonym. — Merycism,  "  Chewing  the  ctid/') 

In  this  condition  the  food  is  retnrned  from  the  stomach,  without 
nausea,  into  the  mouth,  some  time  after  meals,  where  it  is  chewed 
and  swallowed  again. 

Etiology. — It  occurs  more  frequently  in  men  than  in  women; 
and  most  of  the  cases  reported  belong  to  the  higher  classes,  especially 
among  professional  men. 

Many  of  the  lower  class  would  not  deem  the  condition  abnormal, 
and  w-omen  would  conceal  it,  so  it  may  be  said  to  Ix^long  to  all  classes. 
It  occurs  among  hysteric  persons^  nem-asthenics,  epileptics,  and 
idiots. 

Possibly  heredity  and,  nndoubtedlvi  imitation  in  many  cases 
are  factors.  Occasionally  there  may  be  a  pathologic  condition  of 
the  stomach,  with  regurgitation,  and  rumination  follows.  Several 
cases  have  been  reported  of  imitation  among  children. 

Shock,  trauma,  rapid  eating,  and  emotional  disturbances  in 
nervous  persons  are  at  times  accessory  factors. 

Gastric  Findings. — In  some  cases  hyperacidity  has  been  found, 
and  rumination  diminished  after  this  was  corrected. 

Diminished  acidity  has  been  found  by  Boas,  and  improvement 
followed  after  hydrochloric  acid  w^as  administered. 

On  the  other  hand,  achyha  gastrica  has  been  present  in  such 
cases  and  also  normal  secretion. 

The  ntoiar  fu fictions  are  normal  in  most  cases. 

Prognosis. — The  habit  may  be  corrected  in  part,  but  may  per- 
sist for  years,  with  no  impairment  of  health.  In  some  patients  the 
attacks  are  periodic. 

Treatment. — ^Any  secretory  anomaly  that  exists  must  be  cor- 
rected. The  treatment  should  be  by  mental  impression  (psychic) 
on  the  part  of  the  physician.  The  patient  should  Ije  taught  that  he 
can  readily  suppress  the  condition.  Small  bits  of  ice  after  meals, 
lavage,  and  gavage  have  been  suggested.  The  nervousness  should  be 
corrected  by  iron,  strychnin,  and  arsenic. 


Nervous  VoMrriNG  (Vomitus  Nervosa  f 

Vomiting  is  a  complex  process.  There  is  a  contraction  of  the 
abdominal  muscles  and  fixation  of  the  diaphragm,  with  a  contraction 
of  the  stomach,  accompanied  by  closure  of  the  pylorus  and  opening 
of  the  cardia;  reversed  peristalsis  of  the  esophagns  and  closure  of 
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the  larynx  and  posterior  nares  occur,  with  resulting  expulsion  of  the 
stomacli- con  tents  through  the  mouth.  The  vomiting  center  Ues  in 
the  tncdulla  near  the  vagus  center. 

Vomiting  may  be  due  to  some  organic  disease  of  the  stomach  or 
as  a  result  of  irritatioo  due  to  the  ingestion  of  food  of  abnormal 
character.  Certain  intoxications,  as  from  uremia,  cholemia,  opium, 
morphin,  tobacco,  ether,  or  chloroform,  may  produce  vomiting. 

Nervous  vomiting  is  characterized  by  the  absence  of  these  coii' 
ditions  just  mentioned,  and  may  be  either  cerebral  or  spinal  in 
origin*  or  due  to  reflex  disturbance,  overexertion,  emotional  shock, 
anger,   fright,  or  neurasthenia. 

Among  the  cerebral  causes  are  organic  disease  of  the  brain  and 
its  meninges,  concussion,  and  tumors. 

Spinal  forms,  such  as  tabes,  or  occasionally  paresis,  multiple 
sclerosis,  and  subacute  myelitis. 

Reflex  causes,  such  as  from  the  pharynx,  larynx,  palate,  liver, 
peritoneum,  kidneys,  genitals,  etc.  Juvenile  vomiting  and  the 
periodic  or  cyclic  vomiting  (Leyden)»  also  the  cyclic  vomiting  of 
children  (infants)  are  included. 

Characteristics  of  Nervous  Vomitiiig*—  Stiller  calls  attention 
to  the  following  peculiarities: 

This  type  of  vomiting  seems  to  be  independent  of  the  character 
uftd  quality  of  the  food,  and  occurs  generally  mthout  any  pretnonitory 
symptoms.  Sometimes  digestible  foods  are  vomited,  while  indiges- 
tible materia]  is  well  borne.  There  seems  at  times  to  lie  a  power  of 
selection  to  vomit  certain  nutriment,  and  the  patients  suffer  from 
no  inanition.  Vomiting  may  also  occur  from  the  empty  stomach,  and 
the  condition  is  associated  with  various  nervous  symptoms. 

Boas  has  noted  that  the  motor  and  secretory  functions  are 
normal,  though  Bouveret  and  Einhorn  have  observed  a  diminution 
or  absence  of  secretory  function  in  some  cases. 

Treatment. — Tonics.  Correct  disturbance  of  secretory  functions. 
Mental  impression  on  the  part  of  the  physician  is  important.  Change 
of  scene  is  at  times  of  value. 


Periodic  Vomiting  Von  Leydeni 

There  are  several  particulars  connected  with  this  type  of  %'omiting* 
As  a  rule,  no  cause  can  be  discovered,  and  the  attack  appears  when  the 
patient  is  in  perfect  health.  The  attacks  occur  at  intervals  of  equal 
duration.  After  the  attack  the  patient  is  immediately  restored  to 
health,  and  remains  well  until  the  next  one  occurs. 

They  resemble  somewhat  the  gastric  crises  of  tal)es,  and  are 
similar  in  suddenness  of  occurrence  to  vic»lent  attacks  of  migraine. 
They  seem  to  Ije  influenced  by  emotional  disturbances.  They  l>egin 
witli  slight  nausea  and  with  a  chilly  feeling  and  headache,  followed 
by  vomiting  of  the  gastric  contents,  and,  later,  bile  and  mucus  streaked 
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with  blood.  Ivcrche*  reports  a  case  in  which  the  patient  vomited 
from  a  few  tablespooos  to  a  cupfu!  of  blood  during  each  attack. 

The  vomiting  is  very  persistent,  and  all  food  or  even  small  quanti- 
ties of  water  are  ejected.  In  some  cases  there  is  severe  pain.  The 
patient  becomes  greatly  prostrated,  the  abdomen  sunken,  and  the 
face  paJe.  The  attack  may  last  from  a  day  to  a  week  or  longer. 
Suddenly  the  nausc^a  and  vomiting  cease,  the  appetite  returns,  and 
the  patient  is  rapidly  restored  to  health. 

Gastric  Juice.^This  has  been  found  to  be  nonnal  in  most  caseSt 
tliough  Einhorn  reports  a  case  of  achylia  gastrica.  On  the  other 
hand,  with  gastrosuccorrhea.  the  content  of  hydrochloric  acid  is 
high,  a  valuable  aid  to  differential  diagnosis. 

Treatment. — Rest,  ice  pellets,  morphin,  \  grain  (o»oi6),  by  hypo- 
dermic, and  belladonna  tincture,  lo  minims  (0.59),  are  useful.  Cocain 
I  deprecate.  Tincture  of  hyoscyamus,  30  drops  (2  ex.),  and  hot 
applications  during  attacks.  Oxalate  of  cerium  in  grain  doses  is  of 
value.  Between  attacks,  tonics,  change  of  climate,  and  hydro- 
therapy.    Avoid  opiates  as  far  as  possible. 

Cyclic  Vomiting  in  Children 

This  is  probably  due  to  faulty  metabolism;  occurs  generally  in 
those  from  two  to  four  years  of  age,  of  a  nervous  type  and  gouty 
family  history, 

Griffith^  holds  that  cyclic  vomiting  may  give  symptoms  ver>^ 
similar  to  appendicitis,  the  absence  of  signs  of  local  inflammation 
t>eing  the  chief  differential  point. 

Russell'^  reports  a  case  of  cyclic  vomiting  which  autopsy  apparently 
showed  was  due  to  recurrent  spastn  in  an  h\^rtrophied  and  somewhat 
stenosed  pylorus. 

There  are  premonitory  s>TTiptoms;  temperature  but  seldom  over 
100.5**  F.,  anorexia,  languor,  followed  by  persistent  and  \4olent 
vomiting  of  food,  mucus  streaked  with  blood,  and  at  times  bile. 
Prostration  is  marked;  the  gastric  contents  very  acid.  Acetone, 
diacetic  acid,  and  oxybutyric  acid  are  present  in  the  urine,  and  so 
it  is  believed  it  is  a  form  of  acid  intoxication;  others  consider  the 
acidosis  a  result  of  the  condition;  uric  acid  in  the  urine  is  diminished. 
It  is  possibly  a  lithemic  manifestation. 

The  attack  resembles  migraine  in  the  adult.  Antecedents  are  a 
neurotic  and  gouty  family  histor^^  Carbohydrates  in  excess  seem 
to  have  a  bearing  on  its  production,  according  to  some;  fatigue, 
excitement,  or  tonsillitis  bring  it  on. 

Comby  *  believes  that  cyclic  vomiting  is  generally  due  to  chronic 
appendicitis  and  that  cures  have  followed  in  many  cases  as  a  result 
of  appendectomy. 

Prognosis.^Good. 

*  Med   Rcc,  April  30,  1910.  ^  Amer.  Jour.  Med.  ScL,  cxx,  p.  553» 
^Brit,  Jour,  of  Children's  Diseases,  Feb,,  1910. 

*  Archiv.  L  Kinderbeilkunde,  vol.  1,  1909,  p.  33. 
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Diagnosis. — Attacks  are  not  brought  on  by  indigestible  food; 
the  disease  is  seU-limited,  and  the  child  rapidly  returns  to  the  normal 
state.     The  attacks  are  repeated. 

Treatment.— Calomel  to  abort  it;  food  and  drink  should  be 
stopped;  enemata  and  enteroclysis  are  advisable.  Hypodennoclysis 
may  be  necessary  in  severe  cases  and  rectal  feeding  is  indicated. 

Alkaline  Treatment. — Sodium  bicarbonate,  15-  to  30  grain  (i.o- 
2.0)  doses,  may  be  given  t.  i.  d.  by  mouth,  or  double  dose  by  rectiun  if 
necessary. 

IJmit  starchy  food.  Care  must  be  taken  not  to  tire  the  child 
thereafter. 

JuvENU-E  Vomiting 

Overwork  at  school  is  often  the  cause.  Cardialgia  and  vomiting 
occur. 

There  may  be  headache,  slow  pulse,  pallor,  dilatation  of  pupils, 
etc. 

Treatmeni^ — Tonics,  proper  diet,  removal  from  schcml. 

Reflex  Vomiting 

Nervous  vomiting  is  frequently  reflex  in  character  from  disease 
of  almost  any  organ.  Among  the  causes  are  disease  of  the  pharynx, 
elongated  uvula,  diseases  of  the  abdominal  organs,  as  hydronephrosis, 
moxable  kidney,  kidney  colic,  ptosis  of  the  li%^er  or  spleen,  peritonitis, 
appendicitis,  hernia,  and  disease  of  the  sexual  organs.  These 
conditions  should  receive  appropriate  treatment. 

The  vomiting  of  pregnancy  belongs  to  this  type. 

Belladonna  tincture,  10  minims  (0.59),  t.  i.  d. ;  cerium  oxalate, 

2  grains  (0.13),  t.  i.  d.;  Fowler's  solution  of  arsenic,  several  doses  1 
drop  each ;  bromids,  1 5  grains  (i  .0) ;  codein.  \  grain  (0.016) ;  or  chloral, 

3  grains  (0,194),  t.  i.  d. 

H.     Menthol , gr.  x  (0,6) ; 

Syrup 5U  (60.0) ; 

Aq.  destit. q.  s.  Jiv  (125.0). — M. 

Sig. — Two  teaspoon fuls  t.  t.  d. 

The  use  of  cocain  I  deprecate.     Lavage  is  temporarily  of  service. 
Abortion    may    occasionally    be    required    in    pregnancy    cases. 
Change  of  scene  may  be  necessary. 

iDiOPATHjc  Nervous  Vomiting 

In  some  hysteric  or  neurasthenic  persons  (adults)  vomiting  will 
occur  after  meals  without  any  apparent  cause,  more  frequently 
in  women  and  without  showing  the  periodic  type.  Usually  part  of 
the  meal  is  vomited.  It  may  continue  for  a  long  period.  Nutrition 
is  frequently  not  disturbed.  The  vomiting  may  occur  so  quickly 
during  the  act  of  ingestion  of  food  that  it  seems  as  if  it  did  not  enter 
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the  Stomach,  but  was  rejected  by  the  esophagus.  Other  patients 
seem  normal  in  this  regard- 
Occasionally  hysteric  subjects  may  vomit  blood.  In  all  cases 
the  gastric  secretion  must  be  studied,  so  as  to  exclude  hyperchlor- 
hydria,  h\^rsecretion,  etc.t  and  to  observe  whether  vomiting  com- 
plicates some  other  disease  or  is  a  reflex  affection. 

Treatment.— Suggestion,  the  regulation  of  the  mode  of  life, 
tonics,  such  as  arsenic  and  iron,  bromids;  change  of  climate;  gavage 
for  about  two  weeks;  lav^age^  with  i:  looo  nitrate  of  silver,  has 
proved  of  value. 

Faradization,  extra- abdominal  or  intragastric  (Einhom),  has 
been  of  l^iiefit. 

Pneumatosis 

Spasm  of  the  cardia,  combined  with  pyloric  spasm,  may  produce 
pneumatosis  (distention  of  the  stomach  with  air),  with  a  resulting 
sensation  of  tension  and  at  times  dyspeptic  asthma. 

Hysteric  or  neurasthenic  symptoms  are  associated, 

Aerophagia  (air  swallowing)  is  probably  the  cause.  The  upper 
part  of  the  abdomen  is  markedly  distended  and  tympanitic,  and  there 
is  interference  with  respiration.     As  a  rule,  there  is  no  belching. 

Diapiosis.' — Organic  affections  of  the  stomach  must  be  excluded, 
in  which  the  gas  has  a  foul  odor  and  the  contents  ferment. 

Treatment. — Tonics  and  bromids  are  indicated.  Aspiration  of 
the  stomach  in  the  acute  attack,  so  as  to  give  exit  to  tlie  air,  is  the 
best  method.     It  may  be  necessary  to  repeat  it. 

Extract  physostigmatis,  ^  grain  (0,008),  or  eserin,  tAt  grain 
(0.00065),  or  morphin,  i  grain  (0,016),  or  tincture  of  belladonna, 
ro  minims  (0.59),  or  extract  of  belladonna,  J  grain  (0,016),  may  be 
required,  A  little  peppermint  water  or  spirits  of  chloroform  aid 
belching  of  gas. 

SECRETORY  HEUROSES 

The  secretory  function  of  the  stomach  is  undoubtedly  under  the 
direct  control  of  the  nervous  system.  For  example,  in  a  hungry 
dog  with  a  hstula  the  sight  of  meat  %vill  produce  gastric  secretion, 
and  in  the  case  of  a  man  with  impermeable  esophagus,  but  with  a 
gastric  fistula,  mastication  produced  gastric  secretion.  The  vagus 
has  teen  demonstrated  to  be  the  secretor>"  nerve.  The  stomach 
itself,  however,  possesses  some  secretory  power,  since  after  section 
of  the  pnenmogastric  and  syfupathetic  nerves^  secretion  will  occur  after 
the  application  of  an  irritant, 

Hyperchlorhydria.  gastrosuccorrhea  (hypersecretion),  and  achylia 
gastrica  may  all  be  functional  disorders  of  secretion,  and  have  been 
described  in  special  chapters. 

Subaeidity  (hyposecretion,  hypochylia  gastrica,  hypochlorhydria) 
may  be  of  nervous  origin,  and  must  be  differentiated  from  eases  occur- 
ring with  organic  disease  of  the  stomachy  especially  gastric  catarrh. 
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Hydrochloric  acid^  strychnin,  massage,  and  electricity  are  of 
service  in  these  last  cases. 

In  tlie  subacid  cases  sudden  changes  in  the  gastric  findings 
(secretory)  are  in  favor  of  a  neurosis,  according  to  Hemmeter. 

Disorders  of  secretion  may  accompany  other  diseases,  such  as 
tabes  or  spinal  lesions. 


Nervous  dyspepsia  (Leube) 

(Synonym . — Neurastheaia  Gastrica..) 

Leube  originally  described  nervous  dyspepsia  as  a  disorder  of 
the  stomach,  characterized  by  a  variety  of  distressing  subjective 
symptoms  during  ihe  act  of  digestion,  but  in  which  it  was  normul 
as  regards  time  ajtd  chewism.  In  effect »  he  originally  considered 
**  nervous  dyspepsia  "  as  a  neurosis  of  sensibility.  He  has  more 
recently  extended  his  definition  to  other  forms.  Strictly  speaking, 
nervous  dyspepsia  is  a  combined  gastric  neurosis  in  which  the  sensory 
disturbances  (subjective  symptoms)  are  the  most  prominent. 

It  may  be  combined  with  secretory  and,  at  times,  even  with  motor 
disturbances. 

Gastric  Juice.— The  findings  in  the  gastric  juice  are  not  char- 
acteristic. It  may  be  frequently  normal;  it  may  occasionally  be 
h>T>eracid,  more  frequent! y  diminished  acidity,  or  at  times  there  may 
be  variations  in  the  same  subject.  In  long  persistent  cases  atony 
may  be  present. 

Some  authors  refer  to  the  presence  of  enteroptosis  or  membranous 
colitis  with  neurasthenia  gastrica.  In  this  connection  it  is  evident 
that  frequently  the  diagnosis  of  **  nervous  dyspepsia  "  is  made,  when, 
in  reality,  gastroptosis  (enteroptosis)  is  the  basis  of  the  difficiilty. 
With  the  ptosis  of  the  viscera  we  have  sensory,  secretory,  and  fre- 
quently motor  disturbances  of  the  stomachy  associated  with  nervous 
symptoms,  but  the  correction  of  the  ptosis  will  cure  the  condition. 

In  pure  nervous  dyspepsia  all  organic  lesiatts  of  the  stomach  must 
be  excluded,  and  also  ptosis  of  the  viscera.  The  stomach  must  occupy 
the  normal  positioft. 

Etiology. — Neurasthenia  gastrica  may  occasionally  appear  as 
an  independent  neurosis,  but  more  usually  with  nervous  s>Tnptoms, 
hysteria,  or  neurasthenia.  Grip,  pulmonary  disease,  anemia,  chlo- 
rosis, malaria,  or  debilitating  conditions  predispose  to  it.  as  do  also 
reflex  irritation  from  the  sexual  organs,  excessive  venery,  abuse  of 
alcohol,  or  tobacco. 

Age  and  Sex. — This  disease  txtnirs  more  frequently  in  men  than 
in  women,  especially  among  brokers  and  those  subject  to  worry  and 
mental  strain,  and  usually  at  the  prime  of  life,  between  thirty  and 
fifty,  though  it  may  be  present  at  other  periods* 

Symptoms.— The  patient  generally  complains  of  a  feeling  of  fulness 
or  pressure  after  eating,  or  even  of  slight  pain  or  belching,  loss  or 
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irregularity  of  appetite,  a  sleepy  feeling,  or  even  weakness  or  dizzi- 
ness. The  tongue  is  usually  clean.  There  is  marked  mental  depres- 
sion, and  the  patients  are  nervous  and  anxious.  One  peculiarity  is 
that  the  quantiiy  a>td  quality  of  the  food  scan  to  make  little  diference 
in  their  symptoms.  At  times  indigestible  food  can  be  taken  without 
discomfort,  while  at  other  times  digestible  food  may  produce  the 
symptoms.  Occasionally  the  pain  and  discomfort  are  present  when 
the  stomach  is  empty.  There  is  often  nausea  and  occasionally 
vomiting.  Thirst  is  variable.  There  is  usually  tension  or  fulness 
of  the  intestines  due  to  accumulation  of  gas,  which  is  passed  later 
per  rectum.  The  bowels,  as  a  rule,  are  constipated,  with  occasion- 
ally an  alternating  diarrhea.  The  movements  may  appear  in  narrow 
cylindroids  or  small  balls  in  some  cases. 

In  addition  to  the  feelings  of  depression,  insomnia,  palpitation, 
headache,  and  lassitude  may  be  present;  also  vertigo,  impotence, 
or  emissions. 

The  surroundings  and  general  mood  of  the  patient  have  a  marked 
influence  on  the  symptoms.  The  cases  are  often  extremely  dis- 
agreeable in  their  "  home  life."  Circumscribed  points,  sensitive  to 
pressure,  have  been  described  as  diagnostic;  one  below  the  ensiform 
and  the  others  near  the  navel,  especially  to  the  left,  but  Ewald  has 
demonstrated  "  nervons  dyspepsia"  in  which  no  such  points  could 
be  found. 

Course.^The  course  of  the  disease  is  slow  and  tlie  symptoms 
vary ;  sometimes  one  symptom  being  prominent;  at  another  time, 
another.  The  mood  of  the  patient  has  a  marked  influence*  and  in 
good  company  he  may  forget  his  trouble.  They  generally  do  not 
suffer  much  in  nutrition,  but  in  cases  with  insomnia  they  at  times 
lose  considerable  weight. 

Diagnosis. — The  presence  of  general  nervous  symptoms,  espe- 
cially of  those  pointing  to  the  stomach,  unthvut  the  presence  of  organic 
disease  of  the  ar^an ;  the  fact  that  the  gastric  secretion  is  often  found 
to  be  normal,  though  at  times  hypochlorhydria  and  .more  rarely  a 
mild  hyperchlorhydria,  and  that  we  frequently  obtain  variable 
gastric  analyses  in  the  same  patient;  that  there  is  lack  of  proportion 
between  the  gastric  findings  and  the  condition  of  the  digestive  organs, 
as  compared  with  the  severe  complaints  voiced  by  the  patient;  that 
tlie  character  of  the  food,  whether  digestible  or  indigestible,  seems 
to  make  no  difference  as  regards  increasing  or  ameliorating  tlie  symp- 
toms, and,  finally,  that  change  of  scene  or  the  mental  condition  of 
the  patient  has  a  decided  influence  on  the  condition — all  these  facts 
point  to  neurasthenia  gastrica.  The  w^riter  believes  pure  nervous- 
dyspepsia  to  be  rather  rare,  and  that  it  is  often  thus  incorrectly 
diagnosed. 

Diflferential  Diagnosis.— -The  chief  differences  are  as  follows: 

Neurasthenia  GaslnVa.— Character  of  the  food  makes  no  difference 
as  to  symptoms.     There  are  sudden  changes  in  the  patient's  condi- 
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tion:  well  for  a  few  days,  and  then  marked  symptoms;  nervous 
symptoms  marked.  Gastric  secretion  often  normal,  and  frequently 
variable  in  the  same  patient  at  diiTerent  times. 

Chronic  Gastritis. — Aggravated  by  errors  in  diet;  symptoms 
constant;  mucus  in  live  gastric  contents:  reduction  in  hydrochloric 
add  is  marked  as  a  rule. 

Vker  of  the  Siotnach,'—VsLinhi\  area  in  the  epigastrium,  tender  on 
pressure;  hematemesis  or  occult  blood,  melena,  and  pain  is  increased 
markedly  after  ingestion  of  food.  The  character  of  the  food  influ- 
ences the  pain  markedly,  even  in  the  more  obscure  cases.  Pain 
remits  or  disappears. 

Cancer. — Age  of  patient;  tumor;  cachexia;  quality  and  quantity 
of  the  food  may  not  markedly  influence  the  pain;  gastric  analysis 
usually  showing  absence  of  free  HCl,  lactic  acid,  and  Boas-Oppler 
bacilli  present;  pain  continuous;  progressive  emaciation. 

Treatment.^  If  there  are  any  sexual  disorders  which  reflexly 
might  affect  the  nervous  condition,  these  should  be  treated;  sexual 
excesses  or  overindulgence  in  alcohol  or  tobacco  should  be  checked. 
Brokers  and  professional  men  who  have  mentally  overexerted  tliem- 
selves  or  are  tired  with  the  worry  of  business  cares,  lead  an  irregular 
life,  or  who  are  engaged  too  actively  in  social  pursuits,  if  possible, 
should  have  a  change  of  scene.  Horseback  riding,  golf,  yachting, 
fishing,  shooting,  camp  life  for  a  few  weeks,  a  pleasure  trip,  all  give 
excellent  results,  A  short  ocean  trip  south  or  abroad  is  of  service. 
For  those  who  cannot  afford  these  methods,  the  lightening  of  business 
and  professional  cares  is  important. 

Hydrotherapy,  massage,  electricity,  especially  by  the  faradic 
current,  combined  with  out-of-door  life  and  proper  exercise,  mild 
g}^mnasticS,  so  as  not  to  tire  the  patient,  are  of  value.  The  mental 
impression  created  by  the  physician  is  important.  Static  electricity 
is  at  times  of  service.  General  faradization,  the  bare  feet  on  one 
electrode,  and  the  other  being  passed  over  the  body,  is  useful  (Rock- 
well). 

The  diet  should  be  abundant,  the  patient  avoiding  highly  seasoned 
food,  alcohol,  strong  coffee,  and  excessive  smoking. 

Stomachics  should  be  given  if  hydrochloric  acid  is  deficient,  such 
as  nux  vomica,  compound  tincture  of  cinchona,  dilute  hydrochloric 
add,  etc. 

If  hyperchlorhydria,  then  the  alkalis  should  Ix'  administered. 
The  patient  should  secure  the  proper  amount  of  sleep. 

Forced  feeding  and  the  Weir- Mitchell  rest  cure  are  necessary  in 
severe  cases.     Milk  and  raw  eggs  are  of  value  in  reduced  nutrition. 

Malbranc's  gastric  douche  has  been  recommended  in  some  cases, 
and  Einhom  suggests  the  use  of  his  gastric  spray.  Personally  I  do 
not  employ  such  local  measures. 

The  general  tone  of  the  patient  should  be  built  up  by  iron,  such  as 
peptomangan  (Gude*s),  iron  pills,  iron  tropon,  arsenic,  and  strych- 
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nin.    Small  doses  of  nux  vomica,  combined  with  compound  tincture 
of  cinchona,  are  excellent  to  improve  the  appetite: 

^.    Tr.  nucis  vomicae 3iij  (12.0); 

Comp.  tinct.  cinchona Jss  (16.0); 

Aq.  destil q.  s.   Jiv  (125.0).— M. 

Sig. — I  to  2  teaspoonfuls  t.  i.  d.  in  water  before  meals. 

Basic  orexin,  3  grains  (2  decigrams)  t.  i.  d.,  has  also  been  recom- 
mended by  Einhom  for  this  purpose. 

Sodium  or  ammonium  bromid,  5  to  10  grains  (0.3-0.6)  two  or  three 
times  a  day,  lessens  the  nervousness. 

The  bowels  should  be  properly  regulated  by  cascara,  aloin  piDSi 
phenolax,  etc.  Iron  springs,  such  as  Pranzensbad,  or  salines,  9S 
Kissengen  or  Weisbaden,  are  of  service. 

The  carbonated  bath  (Nauheim,  Triton)  I  have  found— given 
every  other  day  at  home  for  a  com-se  of  12  baths  at  a  temperatnr« 
of  95°  to  98°  F. — to  be  of  service  in  toning  up  the  drculation  and 
general  nervous  condition. 


CHAPTER  XVIir 


DYSPEPTIC  ASTHMA 

This  type  of  asthma,  due  to  digestive  disturbances,  was  first 
described  by  Henoch/  later  by  Silbcrmanp^  Oppler,^  Boas/  Murdoch,' 
and  Einhorn.*     Many  others  have  described  this  condition. 

The  symptoms  first  reported  by  Henoch  were  of  an  acute  type, 
and,  according  to  his  belief,  were  the  result  of  reflex  action  starting 
from  the  stomach.  It  is  noteworthy  that  the  most  severe  syfnptmn 
disappeared  when  the  patient  vomited.  In  his  cases  the  breathing 
was  rapid  and  shallow,  pulse  rapid  and  feeble,  a  fid  at  times  so  rapid 
that  it  could  not  be  counted,  extremities  cool,  the  temperature  sub- 
normal, and  tliere  were  e%^en  symptoms  of  collapse. 

In  all  cases  there  was  acute  dyspepsia  due  to  some  error  in  diet. 
The  region  of  the  stomach  was  usually  distended  and  painful.  The 
greatest  number  of  cases  were  observed  in  children.  Numerous 
explanations  have  been  given  for  this  condition,  and  a  variety  of 
experiments  have  been  performed,  Henoch  believes  it  to  be  due  to 
reflex  action,  starting  from  the  stomach  and  causing  a  vasomotor 
spasm;  while  Einhom  suggests  reflex  irritation  of  the  vagus  fibers. 
In  view  of  the  fact  that  the  majority  of  cases  occnr  after  dietetic 
error,  Riegers  suggestion  of  auto- intoxication  as  a  factor  seems  to 
have  a  decided  bearing  on  the  subject. 

On  the  other  hand,  under  Acute  Dilatation  of  the  Stomach  I 
referred  to  certain  peculiar  clinical  types,  in  one  of  which  many  of 
the  symptoms  resembled  angina  pectoris,  there  being  dyspnea  and 
rapid  and  feeble  heart  action,  and  in  some  attacks  loss  of  conscious- 
ness. These  attacks  followed  indiscretion  in  diet.  In  \iew  of  this 
fact  and  also  that  Henoch  describes  distention  of  the  stomach  as 
present  in  most  cases,  and  dietary  indiscretion  as  a  cause,  it  would 
seem  to  me  that  in  this  type  at  least  acute  gastric  dilatation  from 
auto-intoxication  is  a  factor.  P^inhorn  describes  acute  cases  follow- 
ing excesses  in  eating,  drinking  or  smoking,  excitement,  or  from  no 
discoverable  cause.  Even  these  facts  do  not  mitigate  against  the 
theory  of  distention. 

The  second  group  which  he  classifies  are  more  of  a  chronic  type, 
appearing  after  meals,  or  after  overexertion,  or  without  apparent 

*  BerUn,  kUn.  Wochens,,  1876,  No.  181, 
'Ibid..  1882,  No.  23. 

*  AUgem.  Med.  Central.  Zeit,,  1890^  No.  71,  p.  849. 

*  Arch.  f.  Verdauungskrank,,  Bd.  tt,  1896,  p.  444. 
*N,  Y.  Med.  Joyr,,  Jan.  12,  1901, 
•Jour,  Amen  Med.  Assoc.,  Feb.  1,  igoa, 
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cause,  or  those  appearing  several  hours  after  meals  spontaneously, 
or  after  exertion. 

•  In  some  of  these  cases  a  small  amount  of  food  would  check  the 
attack.  The  last  type  would  seem  to  suggest  reflex  irritation  from 
hyperchlorhydria,  for  example,  which  when  reHeved  would  stop  the 
asthma. 

Some  of  the  last  group  present,  in  some  cases,  symptoms  suggest- 
ive of  pseudo-angina  pectoris. 

Secretory  Functions. — Achylia  gastrica  has  been  found  in  some 
patients  and  hyperchlorhydria  in  others.  Treatment  of  these  con- 
ditions caused  subsequent  disappearance  of  tlie  attacks  of  asthma. 
With  achylia  the  coarse  particles  of  fcxid,  Einliorn  l^elieves,  might 
cause  reflex  irritation  of  the  vagus.  Asthma  dyspepticum  may  also 
occur  with  chronic  gastritis. 

On  the  other  hand,  these  attacks  have  occurred  in  patients  in 
whom  the  gastric  secretion  was  normal;  and  Boas  believes  that 
hyperesthesia  of  the  stomach  with  reflex  irritation  is  the  cause. 

Again,  in  my  case  of  acute  dilatation  w^ith  some  of  the  attacks 
similar  to  angina^  the  gastric  secretion  was  normal;  but  dietary 
indiscretion  produced  gastric  distention  and  the  attack  noted.  It 
was  immediately  reliet'ed  by  vomiting. 

Floating  liver  was  noted  by  Einhorn  in  5  cases,  and  this  together 
with  abdominal  ptosis  of  other  organs;  and  he  believes  that  the  pro- 
lapsed liver,  by  dragging  down  the  diaphragm,  may  be  a  cause  of 
this  type  of  asthma.  In  my  own  opinion  ptoses  of  the  viscera  have 
an  influence  on  the  secretory  conditions  in  the  gastro- intestinal 
tract,  and  only  to  this  degree  predispose  to  dyspeptic  asthma. 
Probably  these  various  factors  to  which  I  have  referred  may  have 
a  bearing  in  difTercnt  cases. 

Treatment. — Disorders  of  the  gastric  secretion  must  be  appro- 
priately corrected,  and  ptosis  of  the  viscera  supported  by  Rose*s 
adhesive  belt. 

Excesses  in  the  use  of  alcohol  and  tobacco  must  be  corrected, 
mental  worry  and  strain  be  avoided,  and  t!ie  mode  of  life  must  be 
regulated. 

All  indigestible  food  must  be  avoided  and  diet  suitable  to  each 
case  must  be  instituted.  By  this  means  many  cases  will  be  reHeved 
and  often  cured. 

In  acute  cases  with  distention  of  the  stomach,  lavage  is  indicated, 
also  calomel,  5  grains  (0.3),  followed  by  a  saline  cathartic.  Catharsis 
is  also  indicated  in  cases  following  excesses  in  eating  or  drinking. 


CHAPTER   XIX 

THE  STOMACH  FUNCTIONS  IN  DISEASES  OF  OTHER 

ORGANS 

Unquestionabi^y  there  are  few  diseases,  either  constitutional  or 
local,  which  are  not  attended  to  a  greater  or  lesser  dei^ee  by  some 
disturbance  of  the  digestive  or^^ans.  These  are  dependent  on  the 
general  disturbance  of  the  organism  and  are  appropriately  discussed 
under  the  symptoms  of  each  disease. 

In  the  present  chapter  I  shall  only  briefly  refer  to  those  diseases 
in  wiiich  disturbances  of  tlie  gastric  functions  are  particularly  con- 
spicuous. 

FUHCTIONS  OF  THE  STOMACH  IN  ACUTE  FEBRILE  DISEASES 

Numerous  in%'estigations  have  been  carried  out  both  on  animals 
and  men,  in  some  of  which  at  least  accurate  quantitative  gastric 
analyses  were  performed-  Riegel  concludes  that  we  are  probably 
justified  in  stating  that  in  acute  febrile  infectious  diseases  the  pro- 
duction of  hydrochloric  acid  was  more  frequently  reduced  than 
normal,  and  the  secretion  of  pepsin  is,  as  a  rule,  unchanged.  Prob- 
ably the  fever  is  responsible  and  the  condition  is  temporary.  Von 
Noorden*  showed  that  h>'drochloric  acid  reaction  can  be  obtained 
in  fever  cases  if  i>epper  and  salt  are  administered  with  the  food. 

Some  interesting  researches  have  (>een  carried  out  in  numerous 
cases  of  typhoid  and  pneumonia.  During  the  high  temperature  of 
these  diseases  there  was  a  marked  diminution,  and  in  some  cases 
an  absence  of  hydrochloric  acid.  During  defervescence  an  increase 
of  the  secretion  was  noted.  During  high  temperatures  pure  milk  was 
found  in  the  stomach  in  a  curdled  condition  several  hours  after  the 
normal  time  for  evacuation,  and  in  one  case,  on  autopsy,  the  stomach 
was  fotmd  filled  with  tlie  curdled  milk  of  previous  feedings,  thus 
demonstrating  a  diminution  of  the  motor  Junciimi.  Water  alone 
was  then  administered  at  this  period.  During  lower  temperatures 
the  administration  of  foods  freely  soluble  in  water,  such  as  broths 
and  gruels,  were  found  to  be  best.  There  were  less  fermentation  and 
distention  under  this  method  of  feeding  and  the  stomach  more  read- 
ily emptied  itself. 

In  my  own  experience^  I  can  confirm  the  fact  that  during  the 
liigh  temperature  of  typhoid  the  free  hydrochloric  acid  diminished, 


*  Lehrbuch  dcr  Pathologie  dcs  Stoflfwechsds,  189J. 
^  Amer*  Med.,  May,  1909* 
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often  markedly,  and  the  motor  function  is  not  as  active.  It  has  also 
been  found  that  biliary  secretion  is  disturbed  during  high  fever, 
Stolmkow  noted  disturbances  in  the  pancreatic  secretion  during 
high  temperatore.  These  facts  demonstrate  that  the  excessively 
high  calorie  food  values  advocated  by  some  in  typhoid  fever  are 
unscientific. 

CHRONIC  FEBRILE  CONDITIONS 

Observers  vary  considerably  in  their  findings  in  the  gastric 
secretion  in  these  cases,  some  noting  no  changes  whatever.  In 
my  own  experience  the  temperature,  as  a  rule,  caused  disturbance 
in  the  secretory  function  of  the  stomach,  lessening  the  HC1  pro- 
duction. The  type  of  disease,  the  physical  condition,  the  personal 
equation  of  the  patient,  and»  most  important,  the  time  at  which  the 
analysis  is  made,  all  ham  a  hearing.  I  shall  refer  to  the  work  of  Hil- 
debrandt  on  this  subject,  under  Tuberculosis.  The  power  of  absorp- 
tion seems  to  be  impaired  in  fe%^er  (Sticker).* 

CONDITION   OF   THE   STOMACH    IN  PULMONARY  TUBERCULOSIS 

Phthisis  quite  frequently  begins  with  dietetic  disturbances,  such 
as  heart-burn,  belching,  pressure,  nausea,  loss  of  appetite,  constipa- 
tion alternating  with  diarrhea,  and  even  vomiting,  with  the  lung 
symptoms  so  slight  as  to  be  at  first  overlooked.  It  has  been  called 
pretubercular  dyspepsia.  In  the  later  stages  we  may  have  the 
dyspeptic  s\Tnptoms  quite  marked. 

Hildebrandt "  found  the  following  results :  The  cases  in  w^hich 
free  hydrochloric  acid  was  present  usually  had  no  fever,  while  those 
in  whom  it  was  absent  suffered  from  continuous  fever*  When  it 
was  absent  at  one  part  of  the  day,  it  was  when  the  temperature  was 
high;  and  when  present  at  another  part,  it  was  when  the  temperature 
was  low.  The  temperature,  therefore,  exercised  an  injiuence.  These 
findings  were  in  advanced  cases.  Klemperer^  studied  lo  cases  in 
the  initial  stage,  3  in  the  advanced,  and  i  in  the  moderate. 

In  the  beginning  the  secretory  power  of  the  stomach  was  usually 
increased^  often  normal,  and  rarely  reduced.  In  the  terminal  stages, 
always  greatly  reduced.  Motor  reduction  slight  in  the  initial  stages, 
reduced  in  later  stages* 

Brieger"  analyzed  64  cases:  31  advanced*  with  continuous  fever; 
37  moderate,  with  more  or  less  fever;  6  incipient  cases,  with  no  fever. 
Gastric  secretion  normal  in  16  per  t^nt.  of  advanced  cases,  and  in 
the  others  insufficiency  of  varying  degrees;  in  9.6  per  cent,  absence 
of  free  hydrochloric  acid.  In  moderate  cases,  33-3  per  cent,  normal, 
and  in  all  others  perversion;  and  in  6.6  per  cent,  normal  secretion 

'  Deiitsch,  med.  Wochcns.,  1889,  No.  15* 
^Berlin,  klin,  Wochens,,  1885. 
=*Ibid.,  1889,  No.  2. 
*  Deulsch.  raed.  Wochetis.,  1889,  No.  14, 
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absent.     In  the  initial  cases,  normal  secretion  and  perversion  were 

equally  divided. 

Einhorn  '  has  shown  in  analyses  of  15  cases  that  the  appetite  does 
not  seem  to  correspond,  as  would  be  expected,  to  the  gastric  findings; 
and  also  that  frequently  the  subjective  symptoms  do  not  harmonize 
with  the  objective  findings. 

Treatment.-'The  main  indication  is  to  improve  the  resisting 
power  of  the  patient  against  the  primary  disease. 

Forced  feeding,  especially  by  Russell's  method,  rest  in  bed,  and 
fresh  air.  with  milk  and  vegetable  juices,  I  believe  the  best  treat- 
ment for  the  tuberculosis.  1  have  seen  a  gain  of  15  to  25  pounds  in 
each  case  by  his  methods  at  Ward's  Island  in  12  cases  in  eight  weeks. 

The  heart  and  kidneys  must  functionate  properly  for  success  with 
his  method.  Fxmctitmal  disturbances  of  the  stomach  should  be  treated. 
Tuberculous  ulcer  of  the  stomach  is  occasionally  met  with  in  connec- 
tion with  tuberculosis  of  the  other  organs;  the  primary  condition  is 
rare. 

CHLOROSIS   AND  ANEMIA 

Among  the  gastric  symptoms  in  these  conditions  are  found 
gastralgia,  anorexia,  hypcTcsthesia  of  the  stomach,  hyperchlor- 
hydria»  and  chronic  atony. 

These  symptoms  appear  more  frequently  after  eating  than  on  an 
empty  stomach,  and  occur,  as  a  rule,  in  attacks  at  irregular  intervals. 
There  are  often  perversions  of  appetite.  The  atony,  if  neglected^ 
may  progress  to  chronic  atonic  ectasia. 

In  chlorosis  {primary  anemia)  the  hydrochloric  acid  secretion  is> 
as  a  rule,  increased. 

In  anemia  (secondary),  on  the  other  hand,  depending  on  the 
causative  disease  we  may  find  variable  results;  hydrocliloric  acid 
decreased,  normal,  or  (more  rarely)  increased. 

In  this  I  agree  with  Riegel. 

The  relation  between  achylia  gastrica  and  pernicious  anemia  has 
already  been  described.  The  relation  of  intestinal  putrefaction  to 
this  disease  is  described  later. 

Many  of  the  derangements  belong  to  the  neuroses  and  are  depend- 
ent on  the  condition  of  the  blood.  The  administration  of  iron  is 
chiefly  indicated,  with  the  additional  correction  of  the  functional 
distm^bance,  if  such  be  present. 


HEART  LESIONS 

In  general  we  may  say  that  while  compensation  is  present,  in 
many  cases  the  stomach  functions  are  normal  or  nearly  so;  with 
imperfect  or  failing  compensation,  with  resulting  stasis  and  hyper- 
emia in  the  gastric  mucous  membrane.  I  have  noted  diminution  in 
the  amount  of  free  hydrochloric  acid  with  accompanying  digestive 

*  I*oc.  dt. 
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disturbances,  belching,  pressure,  anorexia,  and  at  times  nausea  and 
even  vomiting,  with  sick  headache.  These  conditions  improved  after 
treatment  urns  directed  to  the  circukUum,  In  severe  cases  free  HCI 
may  be  absent.  In  one  case  with  poor  compensation  and  frequent 
gastric  attacks,  a  course  of  treatment  at  Nauheim  produced  excellent 
results. 

S>Tiiptoms  simulating  heart  lesions  may  be  produced  by  gastric 
disorders,  thus:  Ulcer,  chronic  ectasy,  and  chronic  gastritis  may  pro- 
duce bradycardia  or  arhythmia;  or  tachycardia  may  occur  wth 
chronic  gastritis,  in  nervous  gastric  disordexs,  or  with  atony. 

Tachycardia  with  acute  dilatation  of  the  stomach,  especially 
with  existing  heart  lesions,  the  author  has  described  in  the  chapter 
on  Acute  Ectasy. 

DISEASES   OF  THE  LIVER 

Diseases  of  the  liver  are  generally  accompanied  by  gastric  symp- 
toms; with  cirrhosis  and  the  resulting  circulatory  disturbances  of 
the  viscera  the  gastric  secretion  (free  hydrochloric  acid)  is  more 
frequently  diminished.  The  findings  in  other  liver  disturbances  are 
not  constant.     Hematemesis  may  occur. 

ANEURYSM 

In  a  case  of  aneur\^sm  of  the  celiac  axis,  referred  to  under  Cancer, 
free  hydrochloric  acid  was  absent,  lacid  acid  present,  and  the  stomach 
dilated.  Circulatory  disturbances  were  respt:insible  for  the  gastric 
findings  and  pressure  for  the  dilatation  of  the  stomach. 

DISEASES  OF  THE  KIDNEYS 

Gastric  disturbances  are  frequent  in  nephritis,  and  nausea  and 
vomiting  may  be  the  first  s^^mptoms.  In  fact,  Osier  has  reported 
death  with  these  s>Tnptoms,  and  nephritis  may  be  unsuspected  until 
autopsy.  The  excretion  of  urea  through  the  gastric  mucous  mem- 
brane or  cerebral  irritation  from  the  poison  are  responsible  for  the 
vomiting.  Variable  conditions  of  the  gastric  secretion  have  been 
reported  by  various  observers. 

Biernaki '  has  studied  25  cases  of  nephritis,  both  acute  and  in- 
terstitial, and  found  in  general  the  gastric  secretion  was  diminished, 
and  also  that  the  quantity  of  free  hydrochloric  acid  was  reduced  in 
proportion  to  the  extent  of  the  edema,  the  excretion  of  albumin, 
and  the  reduction  in  the  quantity  of  urine  excreted.  Pepsin  was 
reduced  and  the  motor  function  was  increased.  Free  hydrochloric 
acid  was  present  in  the  mild  cases  in  large  or  small  quantities. 

Einhorn  has  observ^ed  achylia  gastrica  in  a  case  of  renal  calculus, 
w'hich  disappeared  after  operation,  and  A.  A.  Jones '  has  found  achylia 
gastrica  among  patients  with  kidney  disturbances. 

*  Berlin,  klin,  Wcxrhens.,  1891.  Nos,  25  and  26. 
^  N.  Y.  Med.  Jour,  Jan.  19,  1895- 
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DIABETES 

The  digestion  is  sometimes  good  in  diabetic  patients,  so  that  fre- 
quently the  functions  of  the  stomach  are  never  examined. 

Variable  results,  however,  have  been  secured.  Atrophy  of  the 
gastric  mucosa  has  been  found  in  a  few  eases.  The  motor  power  was 
good.  The  gastric  motility  is  quite  frequently  markedly  increased, 
sc>  that  it  may  be  necessary  to  aspirate  a  test-breakfast  within  less 
than  half  an  hour  after  its  ingestion. 

Rosenstein  *  reports  normal  secretion  in  4  cases  and  abnormal  in 
6,  while  Gans  ^  found  6  normal  and  4  negative.  Gilbride  '  finds  that 
the  secretion  of  pepsin  is  frequently  reduced  and  sometimes  absent; 
also  that  a  high  percentage  of  hydrochloric  acid  does  not  indicate 
a  good  pepsin  digestioft.  Hydrochloric  acid  was  absent  in  3  of  the 
7  cases  reported.  The  findings  are  not  constant,  and  both  normal 
and  abnormal  conditions  of  the  secretion  have  been  observed.  Hy- 
drochloric acid  may  be  absent  for  a  long  time  and  then  reappear. 
As  most  diabetics  have  arteriosclerosis,  it  is  probable  that  the  latter 
accounts  for  some  of  the  changes  in  gastric  functions  in  certain  cases. 

ARTHRITIS   DEFORMANS 

In  I  case  I  found  hyperchlorhydria  marked;  and  Einhorn  reports 
1  case  of  achylia.  The  relation  of  intestinal  putrefraction  to  ar- 
thritis deformans  is  described  later  under  that  topic. 

GOUT 

In  2  cases  Einhorn  reports  achylia,  and  in  several  mild  cases 
hyperchlorhydria. 

Grip, — Gastric  disturbances  are  reported  by  Kaufmann  in  grip. 

MALARIA 

Gastralgia  may  occur  as  a  substitute  for  the  malarial  paroxysms 
and  has  already  been  described,  or  vomiting  may  be  present^  asso- 
ciated with  malarial  symptoms.  There  are  no  characteristic  features 
of  the  gastric  secretion,  but  in  the  latter  cases  free  hydrochloric  acid 
may  be  diminished. 

Arteriosclerosis. — General  arteriosclerosis  may  affect  the  gastric 
vessels  and  produce  disturbances.  Harlow  Brooks  refers  to  arterio- 
sclerosis occurring  chietly  in  the  abdominal  vessels.  The  possibility 
of  this  latter  condition  should  be  considered  (see  Visceral  Arterio- 
sclerosis). 

DISEASES  OF  THE  SKIN 

Eczema,— Various  systemic  conditions  probably  have  a  bearing, 
and  in  some  few  cases  correction  of  the  digestive  disturbances  seem 

*  Berlin,  klin.  Wochens..  1890*  No.  15. 

*  IX  Congress  f.  innere  Medicin,  1890,  Wiesbaden. 
'Jour,  Amer.  Med,  Asscx;,,  Feb.  iS,  1911. 
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to  have  an  influence  in  improving  the  condition.  In  one  case  I 
found  hyperchlorhydria,  and  in  another  deficient  hydrochloric  acid. 

Hyde  *  beheves  that  gout»  dyspepsia,  constipation,  and  scrofula 
have  a  decided  influence. 

Acne  Simplex  and  Acne  Rosacea,— These  are  associated  at 
times  with  gastric  disturbances.  Einhom  reports  2  cases  of  acne 
rosacea  in  whom  chronic  continuous  gastrosucconrhea  was  found. 
The  correction  of  the  latter  benefited  the  skin  affection. 

Psoriasis. — The  treatment  of  gastric  disorders  in  this  affection 
does  not  seem  to  benefit  the  lesion,  according  to  Einhorn, 

Urticaria  and  Erythema.^Some  persons  have  an  idiosyncrasy 
to  lobsters,  crabs,  strawberries,  etc.,  and  develop  therefrom  poisonous 
substances  which  produce  these  eruptions,  assix-iated  at  times  with 
acute  gastric  symptoms.  These  conditions  seem  to  be  due  to  auto* 
intoxication.  Combe  ("  Intestinal  Auto-intoxication  ")  believes  that 
acne,  the  seborrheic  eczemas,  urticaria,  pruritus,  strophulus  infantum, 
and  furunculosis  to  be  chiefly  due  to  intestinal  auto-intoxication. 
He  advises  fresh  brewer's  yeast,  i  dram  (4,0)  t.  i.  d.  before  meals,  for 
these  conditions,  Duncan  Bulkley  believes  that  cutaneous  lesions 
are  in  some  cases  produced  through  cutaneous  elimination  of  toxic 
substances.  The  author  holds  that  the  entire  gastro-intestinal  tract 
should  receive  attention.  Thorough  catharsis  should  be  carried  out. 
These  foods  should  tliereafter  be  avoided. 

Pemphigus  of  the  Mouth. — Einhom  has  noted  3  cases  in  which 
there  was  hyperchlorhydria  or  neurasthenia  gastrica,  and  in  2  cases 
improvement  resulted  from  treating  the  gastric  symptoms. 

In  general,  we  may  say  that  considerable  investigation  is  still 
necessary  to  definitely  determine  the  relations  of  gastric  disturbances 
to  skin  diseases. 

TUBERCULOSIS  OF  THE  STOMACH 

History. — Tuberculosis  of  the  stomach  is  a  comparatively  rare 
condition,  Arloing  in  1903  collected  147  cases  and  Ricard  and 
Chevrier  in  1905  discussed  107  cases.  Winternitz  in  1908  refers  to 
7  cases  of  primary  and  47  cases  of  secondary  tuberculosis  of  the 
stomach  repcjrted  up  to  1901,  and  9  or  more  secondary  cases  since 
that  date.  From  these  diverse  statements,  it  seems  difficult  to  decide 
on  the  authenticity  of  some  of  the  reported  cases.  A,  G.  Ellis,  in  the 
New  York  Medical  Journal.  March  12,  1910,  reports  2  cases.  In 
the  first  patient,  the  condition  was  secondary  to  an  extensive  pul- 
monary tuberculosis.  There  were  numerous  gastric  ulcers  and  a 
numlier  of  tubercles  in  the  gastric  mucosa.  In  the  second  patient, 
there  were  several  ulcers,  a  number  of  tubercles,  and  a  cyst  containing 
tubercle  bacilli.  There  was  a  chronic  tuberculous  peritonitis  with 
adhesions.     These  cases  were  found  at  autopsy,  as  are  most  cases  of 

1  Twentieth  Century  Practice,  vol.  v. 
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tuberculous  gastric  ulcer.  Tuberculous  ulcers  of  the  pylorus,  witb 
narrowing  of  the  orifice,  have  been  reported,  and  Ricard  and  Chevrier 
describe  a  sclerosing  type  of  pyloric  tuberculosis. 

Anatomic  Types  of  Gastric  Tuberculosis*— There  may  be  a 
single  ulcer  or  multiple  ulcers.  DifTuse  miliary  tuberculosis  of  the 
organ  may  l>e  present  and  more  rarely  solitary  tubercles.  Tumor-like 
masses,  usually  at  the  pylorus,  have  been  described.  They  may 
simulate  carcinoma.  Tuberculous  cicatricial  pyloric  stenosis  may 
occur. 

Diagnosis. — The  determination  of  pulmonar^-^  tuberculosis  or  a 
tubercular  focus  elsewhere  is  of  value,  as  gastric  tuberculosis  is  most 
frequently  a  secondary  condition.  Syphilis  must  be  excluded  by  the 
Wassermann  and  Noguchi  tests.  A  persistent  afternoon  elevation 
of  temperature  is  suggestive.  The  tuberculin  test  should  he  made  for 
diagnostic  purposes. 

Spfiptotns. — There  are  no  specific  symptoms  of  gastric  tubercu- 
losis. The  tubercular  ulcer  is  chronic,  is  not  as  apt  to  bleed  as  the 
simple  ulcer,  and  the  pain  is  liable  to  l^e  severe  in  character. 

Treatment, — Pulmonary  tulx^rculosis  or  any  other  tubercular 
primary  lesion  should  receive  appropriate  treatment.  Carbonate  of 
creosote  or  guaiacol  carbonate,  5  grains  (0.3)  three  or  four  times  a 
day,  are  indicated  for  tubercular  gastric  ulcer;  thiocol,  10 grains  (0.6) 
t.  i.  d.  is  excellent.  Also  the  bismuth  preparations  and  proper  feeding. 
Iron,  arsenic,  and  the  fats  should  l^c  employed.  Tuberculin  may  be 
employed  cautiously  by  injection. 

Surgery.— U  a  hx'alized  tuliercular  process,  ulcer,  or  tubercular 
mass  can  be  diagnosed,  excision  is  indicated. 

SYPHILIS  OF  THE  STOMACH 

Gastric  symptoms  quite  frequently  occur  in  the  secondary  and 

tertiar)'  stages  of  syphilis.  In  the  secondary  stage  they  may  often  be 
attributed  to  fever  (the  constitutional  condition) ;  while  in  the  ter- 
tiary stage  there  are  anatomic  changes  in  the  stomach  itself. 

Fenwick '  believes  that  syphilis  may  afTect  the  stomach  in  three 
ways:  By  the  formation  of  gummata,  by  producing  endarteritis, 
and  by  a  chronic  inflammation  of  the  mucous  membrane.  The 
symptoms  arising  subside  under  antisyphilitic  treatment. 

Flexner^  holds  that  syphilitic  gastric  ulcer  is  not  rare,  while 
Dieulafoy  ^  ootes  various  lesions,  such  as  hemorrhagic  erosions, 
ecchymoses.  gumniata.  infiltration  of  the  submiicosa  and  circum- 
scribed gummatous  ulceration,  and  cicatrices  of  the  latter.  Pain, 
vomiting,  hematemesis,  and  melena  occur. 

Riegel  *  reports  1 2  cases  in  which  they  complained  of  gas,  nausea, 

*  London  Lancet,  Sept-  20,  1901, 
^Amer,  Jour.  Med.  Sci..  Oct.,  1898. 
•Gaz.  Heb.  de  Med.,  igo2. 

*  Diseases  of  the  Stomach. 


46a  DIS9ASSS  OF  THE  STOMACH  AND   tNTESTlNBS 

distress  after  eating,  and  gastralgia,  which  responded  promptly  to 
anti syphilitic  remedies. 

Death  has  resulted  from  perforation  of  a  broken-down  gumma. 

All  doubtful  cases  should  be  examined  for  signs  of  previous 
syphilitic  infection,^  for  active  syphihtic  manifestion;  also  as  to 
the  history,  and  should  be  tested  by  specilic  treatment.  Of  course, 
many  patients  may  have  digestive  disturbances  without  any  con- 
nection with  the  old  luetic  condition. 

Hemmeter*  has  described  syphilis  of  the  stomach. 

Einhorn '  gives  the  following  classification  and  describes  cases: 

(i)  Gastric  ulcer  of  syphilitic  origin, 

(2)  Syphilitic  tumor  of  the  stomach, 

(3)  Syphilitic  stenosis  of  the  pylorus. 
To  this  I  shall  add  a  fmirth  type: 

{4)  Syphilitic  cirrhosis  of  the  stomach, 

(J)  Gastric  Ulcer  (Syphilitic) 

A  number  of  cases  have  been  reported  in  which  the  usual  treat- 
ment for  ulcer  failed,  and  which  made  complete  recovery  under 
specific  treatment. 

(2)  SYPHILITIC  Tumor  of  the  Stomach 

This  condition  is  excessivley  rare.  Einhorn  has  reported  2  cases, 
and  refers  to  the  fact  that  they  may  run  their  course  like  carcinoma. 
I  referred  to  a  case  in  this  volume  under  DiiTerential  Diagnosis  in 
Carcinoma  of  the  Stomach.  In  this  patient  the  gastric  analysis 
showed  absence  of  hydrochloric  acid  and  lactic  acid  abundant*  The 
patient  had  lost  77  pounds  in  eight  months  and  was  vomiting  con- 
tinuously. The  stomach  was  dilated  to  below  the  umbilicus,  and 
though  he  had  been  on  specific  treatment  for  a  time  before  I  saw 
him,  the  pyloric  obstruction  was  so  marked  that  drainage  of  the 
stomach  was  necessary  to  preserve  life.  Palpation  gave  a  sense  of 
resistance  at  pylorus, 

A  rapid  laparotomy  at  the  Red  Cross  Hospital  €lisclosed  a  gum- 
matous tumor  at  the  posterior  wall  of  the  pylorus,  nearly  blocking  it. 
Gastro-enterostomy  was  performed  and  specific  treatment  pushed. 
There  was  no  more  vomiting  and  the  case  has  steadily  improved. 

(3)  Syphilitic  Pyloric  Stenosis 

Einhorn  reports  a  case  of  pyloric  stenosis  cured  by  antisyphilitic 
treatment.  In  most  of  these  cases,  however,  gastro-enterostomy 
is  required  in  addition  to  the  antiluetic  treatment, 

*  The  test  for  Wassenna tin's  reaction  is  important,  or  Noguchi's  test«  bolh  as 
confirmatory  and  for  the  diagnosis  of  doubtful 
2  Diseases  of  the  Stomach,  p.  556,  1S97. 
'  Ibid.,  p.  534.  1906. 


the  stoicach  functions  in  diseases  op  other  organs    463 

(4)  Syphilitic  Cirrhosis  of  the  Stomach 

This  case  has  also  been  referred  to  under  Cancer.  The  stomach 
was  small,  hard,  and  contracted,  and  on  palpation  felt  like  a  cir- 
rhotic carcinoma,  involving  the  entire  stomach.  The  patient  was  an 
elderly  man,  had  lost  considerable  weight,  and  was  suffering  from 
gastric  symptoms. 

Examination  demonstrated  cirrhosis  of  the  liver  and  evidences 
of  old  syphilis.     Deficient  HCl,  or  achylia,  occurs  in  this  type. 

These  facts  show  that  the  syphilitic  history,  or  evidences  of  the 
same,  should  be  investigated  carefully  in  gastric  affections. 

Treatment  should  be  for  syphilis.  The  author  believes  that 
mercury  should  be  combined  with  the  iodid  treatment  in  these  cases. 
For  example,  mercury  salicylate  in  albolene  (10  per  cent,  strength). 
Inject  of  this  by  hypodermic  10  minims  every  third  or  fourth  day. 
In  addition,  preferably,  potassium  iodid,  30  grains  to  i  dram  (2.0-4.0), 
should  be  given  daily  in  divided  doses  at  meals.  Twice  the  quantity 
may  be  administered  by  a  gradual  increase.  It  may  be  necessary 
to  substitute  sodium  iodid.  The  injection  of  **  606  "  may  be  em- 
ployed. Appropriate  remedies  may  be  given  in  addition  for  special 
symptoms,  or  secretory  or  motor  disturbances. 
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CHAPTER  XX 

METHODS  OF  EXAMINATION  OF  THE  INTESTINES; 
EXAMINATION  OF  THE  FECES;  MECHANICAL 
PROCEDURES 

Special  Interrogation. — We  presuppose  that  the  method  of 
interrogation  of  the  patient,  as  described  in  Part  I,  has  been  carried 
out.  Disease  of  the  stomach  may  produce  secotidary  hitestinal 
syntptmns,  and  hence  the  condition  of  tliis  organ  must  be  inquired 
into,  and  in  most  cases  the  functions  examined. 

In€|Uire»  furthermore,  whether  abdominal  pains  are  present,  and 
also  their  position.  In  the  right  ihac  fossa  they  suggest  appeedicitis 
or  catarrh  of  the  cecum;  in  the  left  iliac  fossa,  disturbances  of  the 
descending  colon  or  sigmoid. 

With  rectal  pain,  inflammation  in  that  region  is  probable,  while 
pains  near  the  navel  usually  originate  in  the  small  intestine.  Pains 
of  short  duration  and  sharp  in  character  are  generally  due  to  colic, 
and  are  followed  and  relieved  by  the  passage  of  flatus  or  feces. 
They  often  shift  from  one  region  to  another.  Pains  of  long  duration 
are  usually  from  some  organic  lesion,  such  as  ulcer  or  from  some 
affection  of  the  sensory  nerves. 

AbnormaJ  sensations,  such  as  feelings  of  heat  or  cold,  may  be 
experienced  over  different  regions  of  the  abdomen. 

Tenesmus  is  present  in  dysentery^  and  in  many  rectal  affections. 
The  time  of  the  pain,  whether  immediately  after  meals  or  later,  or 
during  the  night  or  in  the  early  morning,  is  important. 

The  stool  should  be  investigated— whether  constipation^  diarrhea, 
or  alternating  conditions  exist,  the  number  of  movements,  time  of 
appearance,  odor,  color,  and  characteristics,  as  to  w^hether  mucus, 
blood,  bile,  pus,  or  undigested  food  are  present* 

Do  climatic  changes  or  mental  excitement  influence  the  bow^el 
action,  or  are  headache,  dizziness,  or  exhaustion  associated  with 
the  movements?  Is  there  distention  of  the  abdomen  with  gas, 
localized  or  general?  When  does  it  appear?  Is  rumbling  (are 
borborygmi)  present?  Do  l>elching  of  wind  or  passage  of  gas  from 
the  bowel  occur,  and  does  this  give  relief? 
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Total  absence  of  flatus  is  important.  Occurring  with  obstinate 
constipation,  it  would  then  suggest  obstruction. 

Continuous  vomiting  associated  with  intestinal  symptoms 
suggests  obstruction.  With  acute  symptoms  the  temperature  should 
be  taken  immediately. 

PHYSICAL  EXAHINATION  OF  THE  INTESTINES 

The  reader  is  referred  to  Chapter  IV  for  general  methods. 

Inspection*— The  retracted  or  trough-shaped  abdomen  occurs 
in  stricture  of  the  esophagus  or  cardia,  basilar  meningitis,  lead- 
poisoning,  and  with  long-continued  inanition.  The  peculiar  contour 
of  enteroptosis  has  l>een  descril>ed — the  concave  epigastrium,  sulcus 
between  the  recti  above  the  umbilicus,  and  the  pot-l^elly  below. 

On  distention  of  the  normal  colon  with  gas  (CO;),  the  ascending 
and  descending  portions  are  seen  as  elongated  swellings  in  the  lateral 
regions,  and  the  transverse  colon  at  or  just  above  the  umbilicus. 

Protrusion  of  the  abdomen  may  lie  over  a  deJinite  area  or  over 
the  entire  surface.  It  may  assimie  the  shape  of  a  rounded  hemi- 
sphere, or  oval,  slightly  flattened,  especially  in  atonic  conditions  of 
the  intestines  and  in  hysteria.  Marked  uniform  distention  with 
tense  abdominal  walls,  absence  of  respiratory  abdominal  movements, 
and  increased  thoracic  respiration  are  present  in  peritonitis.  There 
may  be  a  general  bloating  with  atony,  but  there  is  not  the  marked 
tension  of  the  abdominal  walls,  and  the  other  symptoms  are  absent. 

With  ascites  the  abdomen  is  evenly  protuberant  above,  with  the 
center  somewhat  flattened,  while  the  lateral  and  de|>endeot  parts 
bulge  Sirmeu'hat  in  the  recumbent  position;  change  of  posture  alters 
tlie  shape  of  the  abdomen.     This  applies  to  the  milder  types. 

With  marked  distention,  as  with  meteorism,  the  enlargement  is 
uniform.  There  is  no  bulging  in  any  special  location,  except  that 
the  anterior  portion  is  more  prominent  and  change  of  position  has 
no  effect.     Palpation  aids  under  these  conditions. 

There  may  be  protrusion  of  the  abdomen  in  cases  of  neoplasm, 
in  fecal  accumulation,  and  occasionally  in  abscess,  as  of  the  appendix, 
from  diverticuhtis  or  other  intra-abdominal  suppuration. 

Hernial  protrusions  at  the  umbilicus  or  in  the  inguinal  regions 
may  be  observed. 

In  patients  with  thin  abdominal  walls,  small  sausage-shaped 
protrusions  are  cKxasionally  \isible,  which  change  their  shape  and 
position.  This  is  due  to  peristalsis  of  the  small  intestine,  occurs  with 
no  pain,  and  denotes  no  morbid  condition. 

Similar  waves  may  appear  periodically  and  annoy  the  patient 
when  caused  by  nervous  influences. 

There  are  sometimes  %'iolent  contractions  (peristaltic  unrest)  of 
the  small  intestine  visible,  caused  by  stenosis  or  obstruction.  If  it 
is  near  the  ileocecal  valve,  the  swollen  and  moving  coils  of  intestine 
30 
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lie  one  above  the  other  in  the  central  part  of  the  abdomen  (ladder 
pattern).     Intense   pain   accompanies   these  movements. 

Marked  distention  may  be  visible  in  the  course  of  the  colon  (in 
the  circumference  of  the  abdomen),  and  if  associated  with  visible 
peristaltic  contractions  of  the  large  intestine,  passing  along  it  from 
right  to  left,  it  is  diagnostic  of  partial  or  total  obstruction  of  the 
large  bowel 

In  some  cases  a  recurring  protuberance  is  noted,  disappearing 
with  a  loud  sound.     This  is  probably  near  the  poiut  of  stenosis. 

INSPECTION  OF  THE  RECTUM -PROCTOSCOPY  AND  SIGMOIDOSCOPY 

The  anus  can  be  inspected  by  having  the  patient  lie  on  his  side 
with  thighs  and  knees  flexed,  and  his  back  toward  the  examiner. 


Fig.  195.' — Kelly's  short  rectal  speculimi. 

The  buttocks  should  be  held  apart  with  the  hands.     Hemorrhoids, 
fissures,  and  fistula  may  be  discovered. 


Fir.  196. — Kelly's  standard  rectal  speculum. 

For  inspection  of  the  rectum  the  introduction  of  a  speculum 

(proctoscope)  is  necessary. 
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Proctoscopy. — Various  instruments  have  been  devised,  notably 
those  of  Howard  Kelly,  RobertSp  vSims,  Kelsey,  Gant*  and  J.  P.  Tyttle 
(Figs.  195-203). 

Roberts' '  glass  speculum  may  be  of  value  for  the  examination  of  a 
patient  with  an  irritable  anus.     The  instruinent  does  not  distort  the 


97. — Roberts*  glass  anal  speculum. 


parts  and  can  be  readily  introduced.  There  is  a  lateral  opening  for 
the  purpose  of  making  an  application  or  employing  a  probe.  There 
is  a  mirror  so  arranged  that  it  can  l>e  pushed  in,  withdrawn,  or  rotated, 
and  so  give  a  view  of  the  entire  wall  at  a  varying  depth.     It  is  neces- 


Kig,  198- — Kelly's  proctoscope  (J  actual  size). 

san^  to  use  reflected  light  from  a  head-mirror  or  an  electric  head-light 
(Fig.  197)- 

The  bowels  should  preferably  be  thoroughly  evacuated  by  enema 
before  the  examination.     If  the  region  is  sensitive,  a  few  drops  of  a 


^=s9 


\ 


Fig.  199. — Kelly's  sigmoid  speculum. 

2  to  5  per  cent,  cocain  solution  can  be  injected  inside  and  along  the 
sphincters  with   a   narrow -pointed   rubber  syringe.     A   suppository 
containing  opium,  i  grain  (0.065),  ^'i^^  extract  of  belladonna,  |  grain 
1(0.022),  or  cocain,  J  grain  (0.008),  can  be  substituted. 
*  Jour.  Amer.  Me^.  Assoc.,  Jan.  8,  1910. 
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Tuttle*s  pneumatic  prcxrtoscope  is  a  valuable  instrument*  There 
is  an  electric  lamp  at  the  end  of  the  inspection  tube  and  an  arrange- 
ment for  inflation  of  the  rectum,  so  that  it  can  be  distended  with 
air  at  the  time  of  examination. 

With  other  specula,  a  head-mirror  with  electric-light  attachment 
is  most  convenient,  though  an  ordinary  light  can  be  arranged.     The 


Fig.  200. — ^Sims'  rectal  speculum, 

patient  hes  on  the  side,  witti  thighs  and  knees  flexed,  with  back 
toward  examiner,  or  the  legs  can  be  elevated  on  a  crutch,  or  in  some 
cases  the  knee-chest  position  can  be  assumed.  The  external  sphinc- 
ter as  well  as  the  speculum  should  Ix^  lubricated  with  sweet  oil  or 
vaselinj  to  render  introduction  more  easy. 


Fig.  201. — ^Kelsey's  speculLun. 

Sigmoidoscopy.^^A  long  speculum  (sigmoidoscope)  may  be  re- 
quired for  examination  of  the  sigmoid  (Figs.  204  and  205).  Among 
the  best  sigmoidoscopes  are  those  of  Kelly,  Tuttle,  and  H.  Strauss; 
Beer  *  reports  a  modification  of  the  latter.  My  ow^n  preference  is  the 
pneumatic  sigmoidoscope  of  Tuttle  or  Strauss.  Strauss'  instrument 
possesses  the  advantage  that  if  tlie  lamp  becomes  dirty,  it  can  be 

1  N.  Y.  Med.  Rec.,  Feb.  11,  191  k 
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Pfemoved  and  cleaned  without  taking  out  tlie  entire  instrument »  and 

also  has  a  pneumatic  inliator,  as  has  Tuttle's  sigmoidoscope.     Tuttle 

introduces  the  instrument  in  the  Sims  posture,  while  Strauss  advo- 

cates  the  knee-chest  position.     In  Fig,  206/  arrow  No.  i  shows  the 

direction  of  the  apparatus  at  the  beginning  of  the  entry;  arrow  No.  2, 


Fig.  202. — Gant*s  examining  speculum. 

^^^     position  at  the  view  of  the  ampulla  recti ,  and  arrow  No.  3*  the 

?^^c:tion  at  tlie  time  of  entering  the  flexure  of  the  colon  (sigmoid). 

*  rt^   presence  of  blood,  or  blorxl  and  pus  in  the  stools,  or  progressive 

^*^^^3tipation  are  indications  for  examination  of  the  rectum  and  sig- 

^^^^id.    One  should,  of  course,  exclude  ulcerations  of  any  portion  of 


Fig,  203. — Gant's  hinged  speculum. 

the  small  intestine.  Wlien  rectal  examination  (proctoscopy)  fails 
to  afford  the  desired  information,  sigmoidoscopy  is  indicated.  One 
should,  of  course,  acquire  all  possible  information  by  abdominal  pal- 
pation'and  other  methods. 

*  S.  Kden,  Pester  Medizinische-cbinirgische  Presse,  April  17.  1904. 
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Palpation. — ^The  tcchnic  of  simple  and  reinforced  palpation  has 
been  described  in  Chapter  IV. 

The  cecuoi,   parts  of  the  ascending  and  descending  colon,  tk 
transverse  colon,  and   the  sigmoid  flexure  are  often  accessible  U) 
palpation,  but  not  as  readily  so  in  obese  or  in  muscular  subjeiits. 
Fecal  accumulation,  tumors^  thickening  of  the  gut,  or  purulent  coV 
lections  connected  with  the  intestine  can  often  thus  be  recognized. 

An   uneven   protuberant  surface   is   characteristic  of  malignaii^ 
growth,  while  an  even  surface  is  more  often  found  in  benign^i^^ 
neoplasm  or  intussusception.      Volvulus  occurs  usually  in  the  sig- 
moid.    A  fecal  accumulation  will,  as  a  rule,  **  pit  '*  on  pressure  (gi^^^^  ^ 
doughy  feel).     Hard  scybala:  occasionally  feel  like  marbles  under  tJac 


a~ 


B 

Fig.     204, — A,    Tuttle*s    pneumatic    proctosigmoidoscope.     Two-leng 
rectal  4  inches,  sigmoid  10  inches — with  window  altaditnent  to  make  instnune 
air-tight  for  bowel  inflation;  B.  TuttJe's  sigmoidoscope  with  Mercicr  curve. 


fingers,  but  can  be  moved  or  slightly  indented.  Sometimes  when 
raising  the  fingers  from  palpating,  tliere  may  be  a  crepitating  or 
sticky  sensation,  or  the  intestinal  wall  can  be  felt  to  slip  off  from 
the  fecal  mass.     This  symptom  was  first  described  by  Gersimy,' 

Gurgling  occurs  in  t\^hoid  on  palpation  in  the  right  iliac  fossa, 
but  is  not  diagnostic. 

Tenderness  or  pain  on  pressure  can  be  readily  determined  by 
palpation,  and  are  suggestive  of  inflammatory  processes  or  ulceration. 
There  may  be  the  general  tenderness  of  acute  intestinal  inflammation 
or  the  acute  pain  and  tenderness  of  peritonitis,  either  localized  of 
general, 

*  Wiener  klin.  Wochens.,  i89i»  No.  4, 
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Circiimscribed  pain  on  pressure  may  be  present  at  McBurney's 
point  (ih  to  2  inches  to  the  inner  side  of  the  anterosuperior  spine  of 
the  right  ileum)  on  a  Une  drawn  from  tliis  process  to  the  umbilicus/ 


1^ 


..  ^^    ^  *^^^1 


Fig.  205. — Strauss*  sigmoidoscope. 

nth  ulceration  of  the  bowels  there  may  be  circumscrilxrd  areas 
^^^y    sensitiv^e  to  pressure;  with  hysteric  manifestations   there  are 
oit.€*m^  sensitive  spots  complained  of  in  the  abdomen,  as,  for  example, 
'Q^.ucous  colic.     By  palpating  simultaneously  two  distinct  points, 


Fig.  206. — Sigmoidoscopy  (knee-chest  posture,  Strauss):  Arrow  i  shows  the 
dircctton  of  the  apparatus  at  the  beginning  of  entry;  arrow  2,  the  position  at  the 
%'iew  of  the  ampulla  recti;  arrow  5  shows  ihe  manner  of  entering  the  flexure. 

the  supposed  painful  area  and  another  region*  with  the  different 
hands,  and  at  the  same  time  distracting  the  patient's  attention  by 
conversation,  one  often  finds  an  absence  of  true  tenderness  at  the 
supposed  seat  of  pain. 

*  Morris*  point  and  the  lumbar  ganglia  are  referred  to  under  AppendicitiSt 
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Muscular  rigidity  shows  peri toni tic  irivolveinent.  It  may  be 
localized,  as  of  the  right  rectus  in  the  region  of  the  appendix  or 
gall-bladder,  or  over  the  left  rectus,  as  in  diverticulitis  or  phleg- 
monous gastritis,  or  in  abscess  of  the  left  lobe  of  the  liver.  General 
rigidity  shows  general  peritonitis. 

Splashing  Sound  (Clapotage,  Succussion). — If  the  intestines 
contain  Hquid  material  and  gas,  tapping  over  them  with  the  fingers 
will  at  times  produce  the  splashing  sound.  The  method  of  dilTer- 
entiation  between  stomach  and  intestinal  splash  has  been  described 
under  Splash  of  the  Stomach  in  Chapter  V. 

In  the  small  intestine  dapotage  can  usually  only  be  obtained  in 
the  dilated  portion  oT  the  gut  above  a  stricture.  It  is  not  uncommon 
in  the  large  intestine,  and  can  be  most  often  determined  in  the 
sigmoid  flexure,  caput  coli,  and  the  transverse  colon.  In  case  of 
atony  of  the  bowel  it  is  quite  frequently  present »  also  in  the  relaxed 
abdomen  of  enteroptosis,  and  often  in  patients  with  hysteric  mani- 
festations. 

Boas  *  first  suggested  injecting  into  the  bowel  i  pint  (500  c.c.)  or 
more  of  water  and  then  examining  for  the  splash  along  the  colon.  It 
should  be  given  with  hips  elei'ated.  The  splash  will  first  be  secured 
in  the  sigmoid ^  and  by  turning  the  patient  on  the  right  side  it  can 
at  times  1>e  produced  in  the  transverse  colon  and  in  the  cecal  region. 

It  is  possible  to  administer  an  enema  of  moderate  size  and  cause 
it  to  gravitate  to  the  caput  coli  by  the  method  of  rotation  described 
under  Enteroclysis.  By  the  splash  one  can  determine  whether  an 
injection  given  for  dysenter>^  has  passed  through  the  entire  colon 
to  the  cecum. 

In  atony  of  the  bowel,  Boas  produced  the  splash,  even  after  the 
injection  of  only  6  to  10  ounces  (200-300  c.c.)  of  water.  The  position 
of  the  colon  can  be  determined  by  the  splashing  sound  when  it  is 
present;  it  can  be  produced  artificially  by  the  injection  of  water  into 
the  bowel,  and  be  thus  employed  for  Iwating  position  of  the  intes- 
tines. A  little  Vichy,  4  ounces  (125  c.c).  can  \ye  added  to  tlie  injec- 
tion to  increase  the  amount  of  gas. 

Palpation  of  &e  Rectum.— This  procedure,  the  mitltor  believes, 
should  be  carried  out,  before  inspection  with  the  proctoscope.  The 
rectum  is  preferably  palpated  with  the  index-linger.  Soap  should  be 
placed  under  the  edge  of  the  nail  to  prevent  fecal  material  lodging 
therein^  and  the  finger  lubricated  with  vaselin  or  olive  oil.  It  is  well 
to  grease  the  external  sphincter,  as  it  renders  entrance  of  the  finger 
easier.  It  is  more  cleanly  to  encase  the  finger  with  a  thin  rubber 
cot,  or  to  employ  a  rubber  glove,  well  lubricated. 

The  patient  lies  on  the  side,  with  knees  flexed  and  the  back  to  the 

examiner,  or  he  may  be  in  the  knee-chest  position,  or  stand  with  the 

waist  flexed — leaning  forward  over  a  chair  and  bearing  down  as  if 

to    defecate.     Hemorrhoids,    polypi,    low-seated    stricture,    tender 

^  Diagnostic  und  Therapie  der  Magenkrankheiten,  1897. 
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points  suggestive  of  ulcer  or  fissure,  malignant  growths,  rectal 
prolapse^  abscess,  fecal  obstrtiction,  foreign  bodies,  and  intussus- 
ception are  often  within  reach  of  the  examining  finger.  The  pros- 
tate or  uterus  should  be  palpated  during  the  examination.  If  the 
difficulty  is  located  beyond  reach  of  the  palpating  finger,  iitspeciion 
with  the  proctoscope  or  sigmoidoscope  will  give  the  required  infor- 
mation, Simon's  method  of  dilating  the  sphincter  under  anesthesia 
and  passing  the  hand  and  arm  into  the  bowel,  for  the  purpose  of 
palpation,  is  a  most  danj^erous  procedure. 

Vaginal  Examination. — The  author  recommends  that  in  a.fery  case 
the  female  pelvic  organs  should  be  also  examined.  Irritation  or  in- 
flammation of  the  pelvic  organs  may  have  a  reflex  efi'ect  in  producing 
irritation  of  the  rectum  and  xice  versd.  Traumatism  or  inflamma- 
tion of  the  one  are  liable  to  extend  to  the  other  directly  or  through 
their  lymphatic  connections.  An  overweighted  uterus  may  sag  dow^n 
on  the  rectum  and  produce  hemorrhoids.      Many  other  examples  can 


Fig-  207,—^.  Soft  rectal  bowgte;  B,  cylindric  hou^e. 

be  given.  Pelvic  and  sacral  pains,  reflex  pains,  and  irregularity  of 
functions,  in  fact,  very  similar  symptoms,  may  <xxnir  from  either 
rectal  or  pelvic  disease.  The  primary  cause  should  Ix^  carefully 
investigated,  and  hence  the  additional  value  of  a  vaginal  examination, 

Palpatian  of  the  Rectum  by  Saun^Is. ^'Vhis  is  indicated  when  there 
is  suspicion  of  stricture  in  the  bowel  not  accessible  to  the  fingers. 
Soft  rectal  tubes  of  various  caliber  may  be  employed.  When  the 
obstruction  stops  the  passage  of  tlie  tube,  a  mark  is  made  at  the 
external  sphincter,  so  that  the  distance  of  the  stricture  up  the  bowel 
can  be  estimated.  Smaller  tulx^s  are  then  employed  until  one  can 
pass  the  obstruction.  Its  caliber  is  thus  estimated.  The  ordinary 
soft  flexible  rectal  or  colon-tul>e  is  the  safest  for  diagnostic  purposes 
in  the  hands  of  the  general  practitioner. 

In  Fig.  207,  A  and  B,  are  showTi  an  olive-pointed  flexible  and  a 
cylindric  bougie.  The  latter  is  somewhat  stiff  and  can  be  softened 
in  hot  or  boiling  water  before  use.  This  last  is  also  employed  for 
dilatation  of  the  stricture. 
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^m      Kuhn's  metal  spiral  tutx;  is  of  no  advantage.     Care  should  be 

Hkxercised  if  stiiT  tubes  are  employed. 

Percussion  should  be  gentle.  Over  empty  intestinal  coils  or 
those  containing  gas  or  air,  a  tympanitic  sound  results,  which  is 
louder  over  the  large  than  over  the  small  lx»weh  As  there  may  be 
considerable  distention  of  the  small  intestine,  it  is  sometimes  dilcull 
to  delimit  the  large  intestine  by  simple  percussion.  If  the  colon  ts 
emptied  by  enema,  and  then  distended  artificially  with  air  or  carbonic 
acid  gas,  the  procedure  is  much  easier. 

Intestinal  coils  which  are  filled  with  liquid  or  solid  material  give 
dulness  on  percussion.     With  meteorism  there  is  tympanites  of  a 


1^ 
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Fig.  ^oS. — Auscultalury  percussion  of  the  culon. 


deeper  pitch  than  normal,  and  sometimes  there  is  a  metallic  sound 
with  auscultatory  percussion.  The  meteorism  may  be  localized  or 
general.  If  local,  in  connection  with  visible  peristalsis,  intestinal 
stenosis  is  at  once  suggested.  With  local  meteorism  there  will  be 
dull  areas  elsewhere;  with  general  meteorism  tlie  entire  abdomen  is 
symmetrically  distended,  the  anterior  portion  being  most  protruded, 
and  there  is  the  diffused  tympanitic  note  of  the  pecuHar  type  noted, 
and  dulness  over  the  region  of  the  liver  and  spleen  may  disappear. 
With  ascites,  percussion  shows  dulness  in  tlie  lower  lateral  regions 
of  the  abdomen  and  tympanites  in  the  middle*  The  sounds  change 
on  altering  the  position  of  the  patient  (turning  him  on  his  side). 


I, 
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The  intestines  ride  up  on  the  fluid,  and  the  upper  flank,  previously 
dull  when  in  the  dorsal  position,  is  now  tympanitic. 

Fecal  accumiiJation,  tumors,  and  abscesses  give  dulness  on  per- 
cussion. 

Ausculiaiory  Percussion. — This  is  the  best  method  of  determining 
the  position  of  the  colon.  If  the  small  intestine  is  excessively  dis- 
tended, it  is  difficult  to  differentiate  the  percussion  sounds.  It  may 
be  necessary  to  empty  the  colon  by  enema  or  irrigation  and  then 
inflate  with  air  or  CO^.  Place  the  stethoscope  at  the  circle  (Fig.  208) 
ovTr  the  cecum;  begin  percussion  midway  between  the  umbilicus  and 
symphysis,  and  percuss  to  the  right,  to  the  left,  and  upward,  in  the 
direction  of  the  arrows,  until  in  each  direction  the  greater  intensely 
altered  quality  and  heightened  pitch  show  that  the  inner  border 
of  the  colon  has  been  reached.  These  points  can  be  marked  on 
t!ie  abdomen  with  a  pencil.  Then  i^ercuss  io  the  epigastric  region 
(midway  between  the  ensiform  and  umbilicus)  downward,  and  from 
the  lateral  lumbar  regions  inward.  The  changes  in  pitch,  quality, 
etc..  should  Ije  marked,  and  thus  , 

the  outer  limits  of  the  trans- 
verse ascending  and  descending 
portions  of  the  colon  are  de- 
termined. 

The  scratch  method  of  aus- 
cultatory percussion  may  be 
carried  out  in  the  same  lines. 

Stengel  claims  that  by  aus- 
cultatory percussion  it  is  pos- 
sible to  determine  that  a  tumor 
found  to  lie  in  the  course  of 
the  intestine  originates  in  the 
wall  of  the  colon.  In  Fig.  209. 
C  represents  the  tumor;  the 
circle  O,  the  stethoscope  placed 
over  the  colon  near  the  tumor; 
B»  percussion  note  over  small 
intestine;  A,  percussion  over 
normal  large  intestine  near  the 
stethoscope. 

First  percuss  directly  over  the  tumor,  then  toward  it  from 
every  direction.  The  note  over  tumor,  C,  if  it  is  connected  with 
the  colon,  resembles  the  percussion  note  at  A  (colon)  more  closely 
than  does  percussion  note  at  B  (small  intestine)  resemble  note  at 
A  (colon). 

Auscultation. -^This  is  not  of  great  significance  in  intestinal 
diseases.  Palpation  may  elicit  a  gurgling  noise  in  the  right  iliac 
fossa,  formerly  thought  to  be  pathognomonic  of  typhoid,  but  it  is 
found  in   many  other  conditions.     Gurgling  sounds   (torboiygfmi) 


/ 


Fig.  109.— Differential  percussion. 
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are  at  times  heard.  They  may  be  due  to  fermentative  processes  or 
occur  in  neuroses,  and  are  not  specially  significant. 

The  entire  absence  of  intestinal  sounds  may  be  si^iiicant  of 
intestinal  paresis.  If  the  latter  is  due  to  jTcritonitis,  cardiac  and 
respiratory  sounds  may  be  audible  over  the  entire  abdomen.  Friction 
sounds  from  perisplenitis  or  perihepatitis  may  rarely  be  auscultated. 
With  chronic  stenosis  very  loud  noises  are  at  times  heard,  caused  by 
the  sudden  passage  of  fluid  and  gas  through  the  stricture  under 
pressure. 

Splashing  sounds  are  at  times  distinguishable  in  the  enlarged 
bowel  above  the  stricture. 

TRANSILLUHINATION  OF  THE  INTESTINES 

This  method  was  first  suggested  by  Einhom/  and  further  practised 
by  Heryng  and  Reich mann.' 

Einhorn's  technic  is  as  follows:  A  high  enema  or  irrigation  of 
the  bowel  is  first  given.  A  quart  of  water  is  later  injected  per  rectum^ 
and  the  illuminator,  very  similar  to  the  gastrodiaphane,  is  inserted 
and  gradually  pushed  up  the  intestine.  The  examination  must  be 
made  in  a  dark  room.  Experiments  were  carried  out  by  the  author 
with  specially  devised  illuminators  at  the  Manhattan  State  Hospital. 

As  the  average  adult  rectum  is  8  inches  long,  the  sigmoid  iiexure 
lyl  inches^  and  allowance  must  be  made  for  the  sphincters^  it  requires 
an  instrument  at  least  jo  inches  in  length  to  pass  through  the  sigmoid 
into  the  descending  colon.  The  30-inch  instruments,  with  which 
I  experimented,  on  almost  every  occasion  caught  and  coiled  back, 
and  rarely  did  I  succeed  in  securing  transillumination  of  the  lowest 
part  of  the  sigmoid,  and  even  then  the  light  was  so  faint  that  it 
vpas  entirely  unsatisfactory. 

Inflation  of  the  bowel  with  w^ater,  with  fluorescein  solution,  and 
with  air  were  all  tried  before  passage  of  the  light,  as  were  various 
positions  of  the  patient. 

The  experiments  demonstrated  practically  the  impossibility  of 
passing  a  flexible  instrument  or  tube  through  the  sigmoid.  The 
sigmoid  is  quite  movable,  and  Howard  Kelly  has  shown  that  tlie 
colon-tube  readily  pushes  it  up.  My  experiments  demonstrated 
visually  the  impossibility  of  passing  the  long  colon-tube  through 
the  sigmoid  iiexure,  and  showed  that  transillumination  of  the  sig- 
moid has  not  been  sufficiently  certain  to  prove  of  practical  value. 

Rontgen  Rays  (ar-Rays). — For  examination  of  the  intestines  the 
the  -t'-rays  are  of  value  for  the  foUowing  conditions : 

The  determination  of  the  presence  of  a  foreign  body  in  the  in- 
testinal tract,  accurately  locating  its  position,  and  hence  the  site 
for  operation. 

'  N,  Y.  Med.  Montassctir.p  Nov.,  1889* 
^  Therapuetische  Monatshefte,  1892. 
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Einhorn  '  has  recommended  the  internal  administration  of  bis- 
muth subnilrate  in  watery  solution  to  locate  the  constriction  in  acute 
intestinal  obstruction  with  the  aid  of  the  x-rays.  The  delay  neces- 
sitated would  be  dangerous. 

For  locating  the  seat  oJf  chronic  intestinal  occlusion  the  method 
may  be  of  service. 

An  ounce  (30.0)  of  bismuth  subnitrate  or  bismuth  subcarbonate, 
preferably,  can  be  administered  in  12  ounces  (375  c.c.)  of  milk  or 
water,  and  about  twenty-four  hours  later  examination  should  be  made 
witli  the  x-rays.  With  the  fluoroscope  or  by  a  photofjraph  one  would 
see  a  distended  area  of  intestine  filled  with  bismuth,  a  region  l>elow 
with  apparently  no  bismuth  or  a  trace  (the  point  of  stenosis),  and 
below  this  a  small  amount  of  bismuth  that  had  passed  through  the 
stricture.  If  the  stricture  is  apparently  in  the  large  intestine »  a 
check  test  can  be  made  as  suggested  by  Einhorn,' 

A  few  days  later,  when  the  bow^el  is  free  from  bismuth,  an  injec- 
tion per  rectum  is  given  of  1  pint  (500  ex/)  of  water  containing 
30  grams  (about  i  ounce)  of  bismuth  subnitrate.  If  the  stenosis  is  in 
the  large  intestine  it  will  be  located  by  the  Rontgen  picture,  there 
being  the  area  apparently  free  from  bismuth  (the  stricture)  and  the 
collections  above  and  below^  the  stricture. 

Location  of  the  Colon  by  the  x  Rays —  Two  quarts  (liters)  of  water, 
in  which  60  grams  (about  2  ounces)  of  subnitrate  of  bismuth  or 
bismuth  subcarbonate  are  suspended  by  means  of  a  little  starch 
solution,  are  injected  per  rectum,  with  the  hips  elevated  or  in  the 
knee-chest  posture.  I1ie  position  (^f  the  cf>lou  can  be  immediately 
determined  by  the  Rontgen  ray. 

One  ctjuld  administer  the  bismuth  by  mouth  and  examine  at  the 
end  of  tw^enty-four  hours,  but  the  enema  method  is  preferable. 
Misplacements  of  the  colon,  enteroptosis»  and  angulations  of  the 
sigmoid  can  thus  be  determined. 

It  has  been  claimed  that  a  soft  tube»  in  which  lies  a  flexible 
wire,  can  be  introduced  per  rectum,  and  the  course  of  the  colon 
determined  by  the  x-rays,  the  wire  showing  a  shadow.  It  is  prac- 
tically impossible  to  insert  the  tulie  l>eyond  the  sigmoid,  so  the 
method  is  not  accurate.  The  x-ray  pictures  shown  of  the  long 
colon- tube — supposedly  in  the  descending  colon — are  usually  in  the 
ampulla  of  the  rectum,  H.  W.  Soper^  has  demonstrated,  by  means 
of  the  x-rays,  that  it  is  impossible  to  pass  the  colon-tube  into  the 
sigmoid,  except  in  the  case  of  Hirschsprung's  disease  (congenital 
idiopathic  dilatation  and  hypertrophy  of  the  colon). 

As  a  general  method  for  locating  the  position  of  the  colon  the  Ront- 
gen rays  are  expensive  and  often  impractical,  as  they  give  no  more 
information  than  by  inflation.  In  obscure  cases,  or  when  angtdations^ 
adhesions  causing  stricture ^  etc..  are  suspected^  they  are  of  value, 

*  N,  Y.  Med.  Jour,,  May  18,  1907.  *  Ibid. 

•Jour,  Amer.  Med.  Assoc.*  Aug.  7.  1909. 
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Physiologic  Investigations  with  Ronigen  Rays, — ^Cannon^  has  in- 
vestigated intestinal  movements  after  administration  of  bismuth  by 
means  of  the  A-rays.  He  experimented  on  cats,  and  claims  there 
are  periodic  antiperistaltic  movements  in  the  cecum  and  ascending, 
and  transverse  colon  which  aid  in  churning  and  mixing  the  contents, 
and  so  help  absorption.  He  holds  that  some  of  the  material  may  be 
forced  back  into  the  small  intestine,  and  that  this  may  occur  with  a 
hi^h  nutrient  enema.  The  movements  of  the  small  intestine  have 
also  been  studied  by  this  method. 

Some  investigators  disagree  with  Cannon.  Griitzner  has  shown 
tliat  starch  granules,  lycopodium^  powdered  carbon,  etc.,  in  physio- 
logic salt  solution,  injected  into  the  bowel  under  favorable  circum- 
stances, will  find  their  way  upward  into  the  stomach » 

By  means  of  the  x-rays  Hemmeter  observed  that  the  upward 
movement  of  these  particles  goes  on  simultaneously  with  the  down- 
ward movement  of  the  feces,  i,  e,,  there  is  upward  marginal  current. 
He  considers  the  epithelia  and  muscularis  mucosa  instrumental,  and 
that  it  is  not  true  antiperistalsis* 

INFLATION  OF  THE  INTESTINES  WITH  CAKBONIC  ACID  GAS  OR  AIR 

Von  Ziemssen  ^  first  employed  inflation  of  the  colon  for  diagnostic 
purposes  by  injecting  in  succession  into  the  bowel  solutions  of  tartaric 
acid  and  sodium  bicarbonate,  wHth  the  resulting  development  of 
carbonic  acid  gas.  The  bowel  could  then  be  recognized  by  the 
marked  tympanitic  sounds  on  percussion  or,  more  rarely,  by  inspec- 
tion.    Prefer  ably  ^  the  gut  should  be  previously  emptied  by  enema. 

Inject  into  the  bowel  i  dram  (4.0)  of  tartaric  acid,  which  has  been 
dissolved  in  6  to  8  ounces  (200-250  ex,)  of  water,  and  follow  it  by  the 
injection  of  the  same  quantity  of  soda  bicarbonate  in  same  amount 
of  water.     Preferably  the  hips  should  be  elevated. 

Schnetter  suggested  attaching  a  flexible  tube  witli  rectal  tip  to 
the  nozzle  of  an  inverted  soda-w^ater  siphon  and  driving  out  tJie 
CO2  by  pressing  the  valve. 

The  gas  has  also  been  injected  by  obtaining  it  from  the  liquefied 
gas  in  a  sparklet  and  conducting  the  CO.  from  a  bottle  into  the  rectum. 

One  of  the  simplest  fnetftods  to  inflate  the  bowel  with  carbonic  acid 
gas  is  by  Rose*s  gas  bottle.  This  consists  of  a  moderate -sized  bottle 
with  perforated  cork,  through  w^iicli  passes  a  glass  tube.  To  this  is 
attached  a  soft -rubber  tube  and  rectal  tip  (Fig,  210), 

The  bottle  is  half -filled  with  water  and  i  dram  (4.0)  each  of 
tartaric  acid  and  soda  bicarbonate  added,  and  tJie  cork  tightly  in- 
serted. The  accumulating  gas  is  conducted  off  by  the  tulje  into  the 
rectum.  Inspection  and  percussion  w^ill  determine  the  extent  of  dis- 
tention, 

'  Amer.  Jour,  of  Physiol*  vol.  vi,  p.  25  j. 

^  Deulsch.  Archiv,  f.  klin.  Medizin,  1883,  Bd.  38,  S.  325. 
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Runeberg*  recommended  inflation  of  Uie  intestines  by  air  by 
means  of  a  colon -tube,  to  which  a  compressible  air-bulb  is  attached. 
It  is  possible  by  this  means  to  measure  and  regulate  the  quantity  of  air 
employed  for  inflation. 

An  ordinary  Davidson's  syringe  can  be  used  to  pump  in  the  air> 
and  its  capacity  can  be  determined  as  follows: 

Take  a  measuring  glass  of  i  pint  {500  c.c.)  to  1  quart  (liter)  or 
a  glass  vessel  of  unknown  capacity  and  measure  its  capacity  when 
filled  to  the  brim.  Invert  the  filled  vessel  in  a  pail  of  water,  so  that 
the  entire  column  of  w^ater  is  sustained  in  the  inverted  vessel.  Then 
slip  the  colon-tube  under  water,  so  that  its  tip  enters  the  inverted 
jar.  Observe  how  many  compressions  of  the  bulb  are  required  to 
replace  the  w^ater  column  with  air,  that  is,  to  drive  out  all  the  water 
from  the  inverted  vessel. 


s  cartMjnic  add  gas  generator. 

If,  for  example,  the  jar  contained  i  pint  (500  c,c.)  and  it  required 
sixteen  squeezes  of  the  bulb  to  replace  this  by  air,  then  each  squeeze 
of  the  bulb  replaces  1  ounce  of  water  by  the  air  equivalent. 

Uses  of  Inflation. — It  is  of  service  to  detect  stenosis  of  the  large 
intestine.  Under  normal  conditions  the  injected  air  distends  the 
colon  evenly.  If  there  is  stenosis,  the  air  mil  distend  chiefly  that 
part  of  the  Viowel  below  the  stricture,  while  above  it  remains  un- 
changed. This  is  true  in  marked  strictures,  but  in  those  of  mild 
type  the  air  will  pass  through.  Even  in  some  such  cases  there  will 
be  less  distention  above  than  below  the  strict ured  point. 

The  posiUini  of  the  cc»lon  can  be  determined  by  air  inflation. 
Normally  it  passes  with  a  slight  downward  curv^e  across  the  abdomen 
with  lower  edge  about  touching  the  upper  margin  of  the  umbiHcus,  or 
it  may  even  He  just  below  the  latter, 

Enteroptosis  is  demonstrated  by  this  metliod,  and  the  trans\*erse 
colon  may  descend  to  a  hand's  breadth  above  the  s>Tnphysis.  It  may 
assume  a  v  shape.  Angulations  of  the  sigmoid  may  at  times  be 
determined  by  this  means. 

*  Deutsch.  Archiv.  f,  klin.  Med.,  Bd.  54,  S.  460. 
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For  the  diagnosis  of  the  location  of  abdominal  tumors  tnfiatioa 
of  the  intestine  is  often  of  serv'ioe.  After  inilation  of  the  colon  with 
air,  tumors  fif  the  viscera  become  more  distinct;  while  tumors  of  the 
kidney,  retroperitoneal  glands,  spine,  etc..  tend  to  disappear. 

Minkowski  *  holds  that  after  filling  the  colon  with  air  or  water 
abdominal  tumors  are  shifted  in  the  direction  of  the  organ  to  which 
they  belong. 

Sutton  •  suggests  inflating  the  bowel  with  air  impregnated  with 
ether  Utr  the  diagn^^js  of  intestinal  perforation.  He  employs  a  bottle 
provided  with  a  perforated  rubber  cork  to  which  are  attached  two 
rubfier  tubes  with  stop-cocks.  To  one  of  these  tubes  is  attached  a 
bicycle  pump  (jt  a  Davidson's  syringe:  to  the  other,  an  ordinary 
colon-tiilx*  by  means  of  a  short  glass  connecting  tube. 

'J*wo  fJrams  of  ether  are  placed  in  the  bottle.  The  air  pumped 
into  the  bowel  passes  through  the  bottle  and  thus  takes  up  the  vapor 
of  ether.  With  the  stop-cocks  the  pressure  of  ether  and  air  can  be 
regulated. 

If  perftjration  of  the  bowel  is  present,  the  ether  escapes  through 
the  opening  into  tlie  a1>dominal  cavity  and  distends  it  equally  in  all 
directions.  If  there  is  no  perforation,  first  the  large  intestine  and 
later  the  small  intestine  become  filled  with  air  and  ether,  and,  finally, 
ether  vapor  may  Ix*  eructated  and  readily  recognized.  This  metliod 
is  useful  in  gunshot  wounds  of  the  abdomen. 

Inflation  of  the  Colon  with  Water*— ^Thts  can  be  performed 
with  a  graduated  irrigating  jar  and  a  rectal  tube.  W^ith  a  fountain 
syringe  of  known  capacity  it  is  easy  to  estimate  the  quantity  injected. 

In  slrkturc  of  the  colon,  especially  in  the  lower  portion,  the  quan- 
tity of  water  which  can  be  injected  is  not  great.  Normally  the  colon 
will  contain  from  3  to  4  quarts,  or  occasionally  5.  without  dangerous 
distention.  The  injection  should  be  given  with  hips  elevated. 
A/dfi V  people  are  unahle  to  hold  any  quantity  of  water  in  the  boujels 
withoul  pain,  discomfort,  and  rapid  evacuation  of  the  fluid. 

Determination  of  the  position  of  the  colon  by  inflating  it  witli 
water  is,  therefore,  often  difficult.  The  air  inflation  is  preferable 
for  the  above  reasons. 


LAVAGE  OF  THE  BOWEL  FOR  DIAGNOSIS 

Boas  ^  first  recommended  this  procedure  to  be  carried  out  in  a 
manner  similar  to  lavage  of  the  stomach.  The  bowels  should  be 
previously  evacuated.  The  patient  should  lie  on  the  side  with  the 
knees  and  thighs  flexed.  The  colon-tulK?  is  attached  by  a  short 
piece  of  metal  or  glass  tubing  to  a  long  tul:>e,  provided  witli  a  funnel. 
The  rectal  tul>e  is  lubricated  and  inserted  high  up  to  its  full  length. 
and  about   i  pint  (500  cc.)  to  i  quart  (hter)  gradually  poiu^d  in 

*  Berlin,  kiln.  Wochens.,  188S.  No,  31, 
•Jour  Amer.  Med  Assoc..  Dec.  30,  1899. 

*  Deutsch.  AertiC'Zeitung,  1895,  Nos.  2  and  3, 
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through  the  funnel  held  i  or  2  feet  above  the  patient,  until  some 
discomfort  is  expressed.  The  funnel  is  then  lowered  below  the  anus 
and  the  contents  siphoned  off. 

They  are  then  submitted  to  a  thorough  examination.  Normally 
the  contents  are  fairly  clear  or  slightly  stained  with  fecal  matter,  and 
contain  a  little  mucus  and  a  few  epithelial  cells. 

With  intestinal  catarrh  a  large  amount  of  mucus  is  present. 
Blood  or  pus  may  be  found,  showing  hemorrhages  or  a  suppurative 
process,  such  as  an  ulcer  or  abscess.  Exfoliated  portions  of  the 
mucous  membrane  may  occasionally  be  found  or,  rarely,  tumor 
fragments. 

Microscopic  examination  of  such  material  is  of  diagnostic  impor- 
tance. •  Intestinal  worms  are  occasionally  discovered.  Lavage  of 
the  bowel  is  also  employed  for  the  removal  of  dysenteric  discharges 
and  mucus,  for  the  purpose  of  ejcamination  for  amebae. 


EXAMINATION  OF  THE  FECES 

The  StooL — General  Considerations, — ^The  normal  stool  consists 
of  changed  and  unchanged  remnants  of  food,  bacteria  (estimated 
at  about  126,000,000,000  daily),  epithelial  cells,  salts,  and  traces  of 
tlie  digestive  juices. 

The  normal  daily  quantity  under  a  mixed  diet  averages  100  to 
even  200  grams  (3^  to  7  ounces).  It  may  be  increased  by  a  vegetable 
diet.  There  is  usually  one  movement  daily  of  dark  brown  color, 
though  diet  and  medicine  have  an  influence.  Milk  gives  a  light 
yellow;  claret  and  huckleljerries,  a  brownish  black;  salts  of  iron  and 
magnesia,  a  blackish  brown;  bismuth,  black.  Blue  is  given  by  iodids 
(long  continued);  green,  by  calomel;  yellow,  by  santonin,  senna, 
and  rhubarb;  violet,  by  salol  and  betanaphtol.  The  feces  are 
slightly  soft  and  of  sausage  shape.  Abnormally  they  may  appear 
in  small  balls,  cylinders  or  tape-like,  or  as  hard  scybalse  (dry  in 
character),  or  they  may  l>e  mushy  or  liquid.  They  may  be  very 
watery,  as  in  choleraic  conditions,  or  fluid  and  mixed  with  mucus. 

Od£?f .-^This  is  normally  caused  by  skatol  and  slightly  by  indol. 
It  is  increased  when  the  feces  have  been  retained  an  abnormal  time. 
After  a  short  sojourn  in  the  intestines,  as  with  rice-water  move- 
ments, there  is  often  no  odor.  The  character  of  the  food  may  affect 
the  odor.  Very  fetid  movements  occur  with  ulcerative  prcxx^sses  or 
with  malignant  growths. 

Macroscopic  Findings* — Remnants  of  Food  in  the  Feces. — Undi- 
gested remnants  of  food  can  often  be  seen  in  the  stool.  Normally 
they  consist  of  only  small  particles  of  vegetable  material,  such  as 
potato,  asparagus,  spinach,  and  peas;  while  ramtanis  of  meat  cannot 
be  seen.  Providing  abnormal  quantities  of  food  have  not  been  in- 
gested, it  is  often  pc^ssible  to  draw  definite  conclusions  as  to  the  state 
of  intestinal  digestion*  from  the  excess  of  one  form  of  non-digested 
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material  over  another.  The  presence  of  iar^e  quantities  of  undi- 
gcstcd  starch  ifidicates  a  catarrhal  condition  of  the  small  intestifte,  and, 
indeed,  more  than  traces  of  this  material  should  be  regarded  with 
suspicion.  If  particles  of  meat  are  visible*  this  indicates  a  lesion  of 
the  intestinal  tract.  Connective-tissue  fibers  appearing  unaltered 
in  the  feces  indicate  deficient  gastric  digestion,  according  to  Schmidt » 
and  the  presence  of  nuclei,  under  the  microscope,  disturbance  of  the 
trypsin  function  of  the  pancreas. 

Blood.— Blood  may  l3e  visible  in  the  feces,  either  fresh  (red)  or 
dark  in  color  and  uncoagulated,  which  shows  its  origin  from  the 
lower  part  of  the  large  bowel.  It  may  appear  changed,  giving  the 
feces  the  appearance  of  tar,  then  originating  from  the  small  intes- 
tine or  even  from  the  stomach.  Blood  shows  the  presence  of  an 
ulceration  or  of  an  ulcerating  cavity  communicating  with  the  gut, 

Pw5. -^Visible  pus  in  the  dejecta  only  occurs  when  pus  exists  in 
large  quantities  in  the  lower  part  of  the  large  intestine.  It  shows 
ulceration  or  an  abscess  communicating  with  tlie  gut.  Pus  in  small 
quantity  or  from  higher  up  the  intestine  can  only  be  determined  by 
the  microscope. 

Fragments  of  tumor  (polypi  or  cancer)  may  rarely  l;e  found  in 
the  dejecta.  Microscopic  examination  will  give  important  infor- 
mation. 

Mucus. — Mucin  can  always  be  detected  in  normal  feces  by  chemic 
examination.  The  amount  of  mucus  in  the  feces  in  health  is  so 
small  and  so  intimately  mixed  as  to  l>e  only  recognized  by  chemic 
tests.  Mucus  in  the  stool,  either  macroscopic  or  microscopic,  indi- 
cates some  deviation  from  tJ^te  normal  physiologic  condition.  It 
does  not  invariably  shou^  an  anatmnic  lesion.  We  may.  for  example, 
have  a  few  flakes  of  mucus  or  an  extremely  thin  layer  adherent  to 
scybalse,  doe  to  irritation  of  the  mucosa  from  a  fecal  accumulation 
or  impaction,  or  mucus,  which  is  contained  normally  in  the  higher 
portions  of  the  small  intestine,  may  cK^casionally  appear  in  the  stool 
as  a  result  of  increased  peristalsis. 

Under  other  circumstances  the  presence  of  mucus  is  pathologic. 
Macroscopically,  mucus  may  exist  as  follows: 

(i)  An  abundant  coating  in  the  form  of  a  glassy  layer  may  cover 
fecal  masses.  It  may  be  gray  or  cloudy  from  epithelial  or  round 
cells.  This  usually  indicates  catarrh  of  the  lower  portion  of  the 
bowel. 

(2)  It  may  l:ie  intimately  mixed  with  the  feces  in  mushy  move- 
rnents,  and  may  adhere  to  a  glass  rod  if  tliis  is  dipped  in  the  stooL 

(3)  It  may  float  on  top  of  watery  movements. 

(4)  It  may  be  passed  almost  pure  in  large  amount. 
Material  resembling  frogs'  span'u  or  sago  grains  may  occur  in  the 

feces.  They  were  formerly  considered  due  to  follicular  ulceration, 
but  are  now  believed  to  be  of  vegetable  origin.  Kitagawa  holds  that 
some  of  them  are  pure  mucus,  but  that  they  are  not  pathologic. 
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Yellow  or  yellowish-brown  fannies  occur  in  the  stool,  from  the  size 
of  a  pinhead  to  a  poppy  seed,  resembling  butter  in  consistency.  Some 
of  these  have  been  considered  bile-stained  mucus,  while  other  frag- 
ments are  beheved  to  be  albuminous  or  vegetable  material  or  yellow 
calcium  salts. 

Boas  and  Schmidt  believe  these  yellow  granules  to  be  albuminous 
matters  stained  with  bile-pigment. 

The  presence  of  any  one  of  the  previously  described  types  of 
mucus  indicates  intestinal  catarrh.  Mucus  without  feces  or  sur- 
rounding the  feces  shows  the  colon  is  inflamed.  When  mucus  is 
mixed  with  the  feces  the  upper  colon  or  small  intestine  is  inflamed* 
Mucus  in  the  food  residue  shows  catarrh  of  the  small  intestine. 

There  are  tw^o  exceptions  to  the  rule  that  visible  mucus  hviicates 
catarrh: 

(i)  In  mucous  colic  {membranous  enteritis)  pure  mucos  due  to 
h>^r secretion  is  evacuated  in  the  form  of  a  cast  membrane  or  in 
long  tape -like  formation. 

(2)  In  intestinal  dyspepsia  with  acid  fermentation  the  patient 
has  a  jejunal  diarrhea,  with  gelatinous^  tenacious,  semifluid  stools. 
Mucus  is  present. 

Epithelial  or  round  ct*11s,  which  are  abundant  in  catarrhal  mucus, 
are  absent  from  the  mucus  in  dyspepsia  of  the  small  intestine.  The 
stools  ^e  also  green »  acid,  and  give  a  bile-pigment  reaction. 

Intestinal  parasites  may  be  visible  in  the  feces. 

Chemic  Examination  of  the  Feces. — Reaction  is  normally  fteutral 
or  slightly  alkaline.  Marked  acidity  results  from  occlusion  of  the 
bile-duct.  Rich  vegetable  diet  causes  slight  acidity.  The  simplest 
meth4>d  to  test  the  reaction  is  by  litmus- pa|XT  (red  and  blue). 

Normal  stix>ls  react  slightly  differently  with  different  indicators. 
With  phenolphthalein  they  react  slightly  acid,  while  to  litmus  they 
would  be  neutral.  If  the  phenolphthalein  test  is  employed,  take 
feces  5.0 ex.,  rub  up  in  a  mortar,  and  add  30.0  cx\  distilled  water,  after 
the  modified  Schmidt  diet.  Place  2  ex.  of  this  in  a  test-tul>e,  add 
2  drops  of  I  per  cent,  alcoholic  stilution  of  phenolphthalein.  With 
this  quantity  titration  with  decinormal  sodium  hydrate  never  ex- 
ceeds 1.5  c.c.  to  secure  end-reactioo.  Above  this  the  stool  should 
be  considered  acid,  and  if  less  then  i  c.c.  it  may  be  considered  alka- 
line (Kaplan  '). 

For  general  use  the  litmus  test  is  sufficient. 

Test  for  Af«a«.^ Mucin  is  normally  present  in  the  feces.  Mix 
feces  with  water  and  an  eqnal  quantity  of  milk  of  lime  and  let  the 
mixture  stand  for  several  hours.  Then  filter,  add  acetic  acid  to 
flltrate,  and  mucin  precipitates  if  present. 

To  Examine  Separate  Particles  of  Suspected  Mucus. — Dissolve 
a  flake  of  material  in  a  weak  solution  of  potassium  or  sodium  hydroxid 
and  add  acetic  acid.  If  the  precipitate  is  undissolved  after  adding 
*  N.  Y.  Med.  Jour.,  Dec,  7,  1907. 
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the  acid  in  excess,  mucin  is  present.  Heat  the  precipitate  to  the 
boiling-point  in  a  dilute  mineral  acid;  if  mucin  is  present  the  heated 
solution  will  reduce  copper  oxid.  This  last  test  excludes  nucleo- 
albumin,  which  otherwise  gives  a  similar  reaction  (Einhorn).  Stain 
a  flake  of  apparent  mucus  with  a  w^eak  triacid  solution  (Ehrlich), 
mucus  produces  a  green  color;  albumin*  red.  This  test  is  of  value 
in  determining  the  presence  of  mucus  in  membranous  specimens  ^ 
from  mucous  colic.     The  tests  otherwise  are  rarely  required. 

Albumhu — Treat  the  feces  with  ivater  slightly  acidified  with 
acetic  acid.  Filter  tlie  watery  extract  and  employ  boiling  test  as 
for  albumin  in  the  urine.  Normally,  no  atbumht  is  present,  but  it 
has  been  found  in  typhoid,  occasionally  in  acute  enteritis,  and  in 
chlorosis. 

Propeptofw  and  Peptone.— Mter  the  test  for  albumin  has  proved 
negative,  the  watery  extract  of  the  feces  is  treated  with  phospho- 
tungstic  acid,  the  precipitate  is  diluted  with  water  and  sodium 
hydrate,  and  a  small  amount  of  a  weak  solution  of  sulphate  of  copper 
added.  A  purple  red  (biuret  reaction)  shows  the  presence  of  both 
propeptones  and  peptones.  To  determine  the  presence  of  peptones 
separately,  first  precipitate  the  propeptones  by  ammonium  sulphate 
in  large  amount. 

Pathologically,  peptone  is  found  in  typhoid,  dysentery,  tubercu- 
lous ulcer  of  the  intestine^  and  in  perforative  peritonitis.  Normally 
it  is  not  present. 

Carbohydrates. — The  feces  are  first  subjected  to  distillation. 
The  residue  is  extracted  with  alajhol  and  ether;  the  extract  boiled 
with  water,  filtered,  and  again  boiled,  with  the  addition  of  dilute 
sulphuric  acid.     Trommer's  or  Ny lander's  test  is  then  employed. 

Examination  for  Starch. — The  watery  extract  of  feces  is  examined 
with  Lugol's  solution,  the  presence  of  starch  producing  a  blue  color. 

For  Sugar. — A  watery  extract  of  feces  can  be  directly  tested  by 
Fehling's  method. 

Normally,  neither  starch  nor  sugar  are  found- 

Gas  Fermeniatian.^SchmidVs  method  will  be  described  later. 

Fat. — The  feces  are  treated  with  considerable  ether,  and  the 
latter  is  separated  and  evaporated  in  a  water-bath.  The  neutral 
fat,  if  present,  remains  visible. 

To  show  the  presence  of  soaps  which  do  not  dissolve  in  ether, 
another  portion  of  fecal  matter  is  first  treated  with  acids  which  split 
up  the  soaps,  and  then  extracted  with  ether;  quantitative  determina- 
tion is  complicated. 

Normally,  fat  is  never  present  macroscopically  in  the  stools 
unless  after  ingestion  of  very  large  quantities.  It  may  tlien  be 
visible  in  very  small  portions,  the  size  of  a  pea.  Pathologically, 
fat  may  exist  in  large  quantities  in  the  fecal  matter  and  give  the 
grayish-silver  fatty  stools,  especially  in  disease  of  the  pancreas  and 
whenever  lymphatic  absorption  is  disturbed. 
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Blood. — Fresh  blood  can  often  be  recognized  macroscopically. 
The  tests  for  occult  (concealed)  blood  are  of  importance.  The  best 
methods  are  the  benzidin  test  (the  latest) ;  Weber's  modification  of 
theguaiac  test;  and  the  aloin  test.  These  are  fully  described  tmder 
Tests  for  Occult  Blood  in  the  Stomach-contents  and  Stools  in  Part  II 
of  this  volume.  Neither  meat  nor  iron  preparations  should  be  in- 
gested for  two  to  three  days  previous  to  the  tests.  The  hemin  test 
has  been  employed.  A  small  particle  of  fecal  material  is  dried,  pow- 
dered, and  placed  on  a  slide.  A  trace  of  sodium  chlorid  is  added  and 
a  drop  of  glacial  acetic  acid  poured  on  and  thoroughly  mixed.  A 
cover-glass  is  placed  over  the  specimen  and  the  slide  slowly  heated. 
After  cooling,  a  microscopic  examination  is  made.  In  the  presence 
of  Mood,  hematin  crystals  are  found  (Fig.  211).  These  are  reddish 
pink  and  rhomboid  in  shape. 

Bik'pigmeni,  —  Normally,  no  un- 
dumged  bile-pigment  is  found  in  the 
feces.  In  catarrh  of  the  small  intestine  it 
has  been  detected.  The  presence  of  bile- 
pigment  is  determined  as  follows:  A  par- 
tide  of  the  colored  fecal  matter  is  brought 
into  contact  with  a  drop  of  fuming  nitric  ^  \     '        ^ 

add.     The  yellow  color  passes  through  \    y   ^^^"^ 

the  various  colors  of  the  spectrum,  red,  ^^ 

violet,  to  green;  in  some  cases  green  Fig.  211.— Hematin  crystals. 
appears  at  once;  or  liquid  feces  can  be 

lUtered  through  filter-paper  or  a  watery  mixture  can  be  made  and 
then  filtered.  The  paper  is  then  dried  and  a  drop  or  two  of  the 
fuming  nitric  acid  poured  on  it.  The  colors  will  appear  in  rings  if 
bile  is  present;  or: 

A  small  quantity  of  the  feces  is  treated  with  a  concentrated 
watery  solution  of  corrosive  sublimate.  Biliary  pigments  will  turn 
the  mixture  green,  or  green  appears  in  that  portion  where  pigments 
are  present. 

Biliary  Acids. — These  usually  accompany  biliary  pigments. 
They  are  revealed  by  Pettenkofer's  test:  A  small  quantity  of  feces 
is  treated  with  alcohol  and  then  the  latter  is  evaporated.  To  the 
residue  a  weak  watery  solution  of  bicarbonate  of  soda  is  added,  and 
to  this  mixture  a  small  amount  of  cane-sugar  and  a  few  drops  of 
sulphuric  acid.  Red  or  pink  occurs  when  biliary  acids  are  present. 
Urobilin, — Normally,  the  biliary  pigment  in  the  intestinal  tract 
becomes  changed  to  stercobilin,  which  gives  the  brown  color  to  the 
feces. 

A  small  piece  of  fecal  matter  is  treated  with  a  concentrated  watery 
solution  of  corrosive  sublimate  and  thoroughly  mixed  with  a  glass 
rod.  UrobiHn  (stercobilin)  gives  rise  to  a  pinkish-red  color;  bilirubin, 
to  a  green  color.  Urobilin  is  normally  present  and  is  absent  in  patho- 
logic conditions,  while  bilirubin  is  present  in  the  latter. 
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Fleischer's  Test. — Place  a  small  quantity  of  feces  in  a  test-tube 
with  a  small  amount  of  alcohol  to  which  has  been  added  a  few  drops  o{ 
hydrochloric  or  acetic  acid.  After  a  short  time  urobilin  produces  a 
yellow  or  brown  color.  If  the  alcohol  is  then  poured  off  and  a  few  drops 
of  sodium  hydroxid  with  a  small  quantity  of  zinc  chlorid  are  added, 
there  appears  a  green  fluorescence  in  direct  rays  of  light,  and  in  trans- 
mitted light,  pink  or  yellowish  red,  greater  or  less  in  proportion. 

Acholic  and  Colorless  Stools. — The  acholic  stool  presents  a 
grayish-white,  ash-gray,  or  clay  color  due  to  absence  of  bile-pigmenl 
The  dejecta  are  of  penetrating  odor,  buttery  consistency,  and  on 
chemic  and  microscopic  examination  are  fotmd  to  contain  mudi  fat 
The  latter  is  present  as  needle-shaped  crystals,  or  in  sheaves  of 
crystals,  or,  less  generally,  in  fat-droplets.  This  type  of  stool  occurs 
in  conditions  such  as  occlusion  of  the  bile-duct,  when  there  is  an 
exclusion  of  bile  from  the  intestine. 

Stools  may  be  entirely  devoid  of  color  or  of  a  grayish-white  cbtor 
resembling  true  acholic  stools,  though  there  is  no  jaundice  or  ocdtisum 
of  the  bile-ducts.    These  stools  are  less  putrid  in  odor  and  more  adi 
They  contain  enormous  amounts  of  fat,  like  the  true  acholic  stDol, 
and  tirobilin  has  been  demonstrated  in  them.    Such  movements  occur 
in  conditions  when  the  absorption  of  fat  is  impaired,  as  in  tuberadoss 
of  the  intestines  and  peritoneum.     At  other  times  abnonnal  quantities 
of  fat  arc  not  present,  and  the  lack  of  color  is  imputed  to  the  preaaxx 
of  a  colorless  decomposition  product  of  bilirubin,  the  leuko-mnldiii 
of  Mencki. 

The  conclusion  that  a  stool  contains  an  excessive  amount  of  fat 
because  it  is  apparently  acholic  is  not  justifiable  unless  a  microscopic 
examination  is  made.  An  apparently  acholic  stool  may  also  be  due 
to  excessive  fat  ingestion  and  urobilin  be  present. 

Fatty  Stools  (Steatorrhea). — This  term  is  applied  to  all  cases 
in  which  isolated  masses  of  fat  are  present  in  the  feces  and  can  be 
reco^niTcd  ivith  the  naked  eye.  It  appears  in  whitish  or  grayish 
lumps,  or  it  may  cling  around  the  feces  or  be  adherent  to  the  vessel. 

Ingestion  of  excessive  fat  even  under  normal  conditions  may 
produce  an  evacuation  of  superfluous  fat.  If  the  mucosa  of  the 
small  intestine  and  the  lymphatic  system  (mesenteric  glands)  lose 
their  powers  of  absorption,  fat  must  appear  in  the  stools,  as  in 
tuberculosis  of  the  small  intestine,  chronic  tubercular  peritonitis, 
intestinal  catarrh,  etc. 

In  occlusion  of  bile  from  the  intestines  with  acholic  stools,  the 
fat  is  revealed  microscopically  and  by  chemic  analysis,  but  fatty 
stools  are  not  then  spoken  of  in  the  clinical  sense. 

Steatorrhea  is  not  per  se  diagnostic  of  pancreatic  disease.  In 
the  absence  of  icterus  and  of  demonstrable  intestinal  disease,  fatty 
stool  is  probably  due  to  pancreatic  disease.  Disturbed  digestion  of 
fat  is  diat^nostic  of  pancreatic  disease.  Miiller  shows  that  qualitative 
changes  in  the  fat  (lipolysis)  is  much  slighter,  only  39.8  per  cent,  in 
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eatic  disease,  where  it  is  84  per  cent,  in  healthy  subjects,  or 
f  even  in  those  with  icterus,  if  the  pancreatic  juice  has  free  access. 

Ferments, — ^A  glycerin  extract  can  be  made  of  the  feces,  or  the 
fecal  matter  may  be  mixed  u4th  water  containing  a  small  proportion 
of  thymol  and  filtered. 

To  test  for  trypsin,  the  filtration  extract  is  made  alkaline  by  tlie 
addition  of  soda  bicarbonate  and  a  few  flakes  of  fibrin  added.  The 
solutions  are  kept  at  a  blof>d  temperature  for  a  few  hours  and  then 
tested  with  potassium  hydroxid  and  a  weak  solution  of  copper  sul- 
phate. If  tr>*psin  is  present,  there  will  be  a  pinkish-red  reaction 
(biuret)  in  consequence  of  peptone. 

For  Uiastase. — A  few  cubic  centimeters  of  the  filtrate  are  mixed 
with  about  one-half  the  amount  of  a  starch  solution  and  kept  at  a 
blood  temperature  for  about  tJiirty  minutes.  The  mixture  is  then 
subjected  to  Fehling's  or  Trommer's  test.     Normally,  these  ferments 
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are  absent,'  but  in  patholog^ic  conditions,  especially  in  diarrhea,  they 
are  frequently  found.  Wynhausen*  descrites  a  new  test  for  the 
pancreatic  activity.     (See  Testing  the  Pancreatic  Functions.) 

Concretions,  Foreipi  Bodies,  Worms,— To  examine  for  such 
material  the  feces  should  be  tlioroughly  mixed  with  w^ater  and 
poiu-ed  through  a  sieve.  This  can  be  improvised — a  circular  wire 
rim  can  be  fitted  to  a  w^ater-closet  seat,  and  attached  to  tlie  wire 
a  network  bag  made  of  two  thicknesses  of  cheese-cloth,  practically 
a  dip-net.  The  patient  defecates  in  the  net,  and  water  can  then  be 
poured  through  several  times  until  only  tfie  more  solid  parts  remain. 

Boas  has  constructed  a  stool  sieve,  and  Einhorn*s,  as  in  Fig,  212, 

*  Gold  Schmidt  (Deut.  med.  Wochens.,  i9«9*  No.  m,  xxv.  532)  and  Gross 
(Ibid.,  1909,  No.  16,  xxv.  706).  using  the  latttr's  mtflhod  for  delecting  trypsin, 
have  discovered  it  in  the  feces  of  all  nornial  persons  examined.  This,  if  con- 
firmed«  will  prove  a  great  advance. 

*  Bed.  klin.  Wocliens.,  July  26.  1909;  also  Med.  Rec,  Sept.  11,  1909. 
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is  readily  understood.     Water  is  poured  througli  and  there  is  a  stirring 
apparatus. 

Concretions, — Among  such  are  gall-stones,  pancreatic  calculi, 
enteroliths,  and  coproliths.  Biliarv^  calculi  are  readily  recognized 
when  of  any  size.  The  principal  constituents  are  cholesterin»  bile- 
pigment,  and  lime. 

Tests  for  small  biliary  concretions  (sand)  are  as  follows:  first, 
powder  30  grains  (2.0)  of  the  mass  and  treat  with  ether,  5  drams 
(20  cc),  mix  and  filter,  evaporate,  and  test  for  cholesterin.  Dissolve 
part  of  residue  in  hot  alcohol  and  allow  it  to  evaporate.  Micro- 
scopic examination  of  the  precipitate  shows  rhomboid  cr\^stals  witli 
ragged  edge  (cholesterin) ;  second,  another  part  of  the  residue  is  placed 
on  a  slide,  a  drop  of  concentrated  sulphuric  acid  added  and  covered 
with  a  cover-glass,  the  cholesterin  cr\'sta1s  become  carmine  at  their 
edges,  add  1  drop  of  Lugol's  solution  and  a  violet  color  arises;  finally, 
a  portion  of  the  residue  is  treated  with  hydrochloric  acid,  a  trace  of 
iron  chlorid,  and  then  evaporated.  If  cholesterin  is  present »  a  blue 
color  occurs. 

The  residue  of  the  original  ether  mixture  is  treated  with  dilute 
hydrochloric  acid  mixture,  heated,  and  extracted  with  chloroform 
after  cooling.  The  chloroform  extract  is  tested  with  Gmelin's 
reaction  (fuming  nitric  acid).  Bile-pigment  produces  the  rainbow 
play  of  colors. 

Pancreatic  Ca/cM/i.— These  usually  have  a  rough  surface,  are 
brittle,  and  may  be  faceted.  They  are  soluble  in  chloroform,  and  on 
evaporation  produce  an  aromatic  odor.^  Bile-pigment  and  choles- 
terin are  usually  absent.     (See  Pancreatic  Lithiasis.) 

Enter oiiihs.—CsL]culi  formed  in  the  small  intestine  consist  of 
inorganic  salts  (Hme  and  magnesia).  They  are  light  in  color  and 
usually  of  small  size.  They  form  occasionally  after  the  extensive 
use  of  lime  and  magnesia.     Rarely  they  cause  obstruction. 

Coproliths  (Jecal  cakuli)  are  found  in  the  large  bowel,  chiefly 
w'here  there  is  retardation  to  the  passage  of  feces,  as  in  the  cecum, 
appendix,  sacculi  of  the  colon,  sigmoid,  and  rectum.  They  are  of 
stony  hardness  and  sausage  shape  and  show  concentric  rings  on 
section.  They  may  attain  considerable  size  and  even  cause  intestinal 
obstruction. 

Foreign  Bodies. — Bodies  which  have  been  swallowed  may  pass 
through  the  entire  bowel  and  be  passed  in  the  feces,  such  as  bones, 
coins,  marbles,  needles,  etc.  Concretions  of  shellac  have  been  found 
in  the  stools  of  patients  who  have  drunk  furniture  polish.  Hair- 
balls  may  b^  found. 

Microscopic  Examination.— The  microscopic  examination  of 
the  feces  is  often  of  great  assistance  to  diagnosis.  For  examination 
for  amebse,  the  stool  should  be  kept  warm.  A  thermos  bottle  is  useful 
for  this  purpose. 

1  Miiich.  Bed.  klin.  Wochcns,,  1898,  No.  8. 
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To  diminish  the  disagreeable  odor  of  a  watery  stooU  place  it  in 

Ift  conic  glass  and  cover  it  with  a  layer  of  ether.     If  it  is  mushy  or 

ISnn,  it  can  be  spread  on  a  plate  and  covered  with  a  layer  of  spirits 

rof  turpentine,  or  a  5  per  cent,  solution  of  carbolic  acid  or  thymol, 

or  4  per  cent,  formalin. 

Diarrheal  stools  may  be  examined  without  further  preparation. 
With  solid  fecal  matter,  a  small  piece  of  feces  may  t^e  placed  on  a 
slide  and  mixed  with  a  drop  or  two  of  normal  salt  solution.  If  there 
is  odor,  a  i  per  cent,  formahn  solution  may  be  added.  The  findings 
depend  on  the  diet.  With  meat  diet,  no  vegetable  residue  is  found, 
and  vice  versS.  With  a  mixed  diet,  in  a  normal  stool,  there  will  be 
plant  cells,  the  remnants  of  various  vegetables  and  fruits,  no  starch 
granules,   meat-fibers  changed  beyond  recognition,   or  with  slight 


Fig.  213.^ — General  view  of  the  feces:  o,  Hpithelial  cells  and  leukocytes;  6, 
slone-ceUs;  c,  cytieular  fomialions;  d,  crystals  of  ammonioinaj^nesiimi  phosphate; 
r,  fat-crystals;  /.  ycast-fyngi;  g,  Amccba  coU;  k,  Triciiomonas  iniestinalis;  i, 
Cercumonas  intestinalis;  m,  ovum  of  ascaris;  «,  ovum  of  oxyiiris;  0,  ovum  of 
trichocephalus;  p,  ovum  of  ankylostoraum;  q,  oviun  of  bothriocephalus;  r,  ovum 
of  Tienia  saginata;  j,  ovum  of  T;Enia  solmm  (Jakob), 

striation  (Fig.  213).  More  commonly  they  appear  as  oval  yellow 
translucent  masses  with  a  high  degree  of  refractibility.  The  presents 
of  numerous  meat-fibers  striated  and  with  nuclei  is  pathologic, 
showing  deficient  pancreatic  digestion  (tr^^ptie).  They  may  appear 
as  spirals  (Fig.  214). 

Fat, — Fat  appears  microscopically  as  colorless  small  globules 
or  as  needle-shaped  cr>^stals  (fatty  acids)  or  in  sheaves  (soaps).  The 
fatty  acids  disappear  when  heated  or  when  ether  is  added;  soaps 
remain  unchanged.  Sudan  dye-stuff,  in  concentrated  alcoholic 
solution,  stains  plain  fat  bright  red,  while  crystals  of  fatty  acid  and 
the  soaps  remain  unchanged.  In  pathologic  conditions  these  forms 
of  fat  are  markedly  increased,  as  in  affections  of  the  liver,  pancreas, 
and  intestines.     Normally,  they  are  scanty. 
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Crystals, — Oxalate  of  lime,  calcium  carbonate,  neutral  phosphate 
of  calcium,  and  ammonium  magnesium  phosphate  are  found  in  normal 
as  well  as  pathologic  feces  and  have  no  diagnostic  importance.  Bis- 


Fig.  214. — a,  Spirals  of  undigested  meat -fibers  in  stool;  b,  pieces  of  bfottchi. 


mutb,  if  administered,  occurs  as  dark  brown  or  nearly  black  rr   :; 
crystals.       llematoidin   appears   in   rhombic  crystals  of  01  ,:;:i 
red    color,    shortly    after    intestinal    hemorrhage.     Charcot-Uydtii 


Fig.  215. — Charcot- Ley deo  crystals  (after  Riegel). 

crystals  (Fig,  215)  are  fine  colorless,  pointed  octahedra.  The^ 
when  present  excite  the  suspicion  of  helminthiasis  (intestinal  par^ 
sites),  and  their  persistence  after  removal  of  the  tenia  shows  th^ 
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^ead  has  probably  not  been  removed.  They  occur  occasionally  in 
normal  stools  and  in  typhoid,  dyseotervs  and  phthisis, 

Epiihclium. — Epithelial  cells  when  prei^ent  in  large  numbers 
always  indicate  an  inllammatory  condition  of  some  part  of  the 
intestinal  tract.  Cylindric  epithelial  ceils  are  found  in  abundance 
in  inflammation  of  the  intestinal  mucosa  (Fig.  216).  They  cause 
the  cloudy  appearance  of  the  mucus.  If  bile-stained  specimens  of 
epithelia  are  met  with,  the  small  intestine  is  involved.  Degenerative 
forms  without  nuclei  are  mostly  seen,  though  well-preserved  cylindric 
or  goblet-cells  are  often  found. 

Red  blood  cells  are  rarely  observed  unless  hemorrhage  is  from  the 
colon  or  rectum,  as  in  dysentery.  Hemorrhage  higher  up  gives  a 
brownish-red  color  to  the  feces,  and  hematoidin  rhombic  crystals 


Fig.  216. — Chronio  iDitfSiiiial  catarrh:         Fig.  Jiy.^lniestinal   catarrh:   Con- 
Groups  of  epithelial  cells,  dutritus,  some  sidcrable  mucus,  some  plant  cells,  naus- 
muscle  cells  partly  digested,  bacteria,  cle  cells*  and  fat  crystals, 
plant  cells*  and  yeast  cells. 


in  some  cases,  and  the  blood  cells  cannot  be  recognized  micro- 
scopically. 

Pus  tx'curs  in  the  dejecta  in  ulcerative  processes  when  an  abscess 
communicates  with  the  bowel,  or  in  dysentery »  or  in  any  form  of 
intestinal  ulcer.     It  presents  the  usual  characteristics. 

Mucus  when  bile-stained  indicates  disease  of  the  small  intestine; 
and  if  colorless,  catarrh  of  the  large  intestine  or  lower  part  of  small 
intestine  is  present.  Mucus  also  occurs  with  mucous  colic,  in  which 
condition  no  catarrh  exists.  Mucus  is  thread-like  in  appearance, 
though  occasionally  amorphous  (Fig.  217).  Hyahne  particles  of 
vegetable  residue  must  not  be  mistaken  for  mucus.  lodin  stains  it 
blue.  Thionin  colors  it  reddish  violet  and  other  proteins  blue.  Mucus 
has  no  definite  structure. 

Tumor, — Fragments  of  tumor  may  rarely  be  found  in  the  feces 
and  its  character  determined  by  the  microscope. 
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Micfolkagnisms, — A  large  portion  of  the  stool  is  constituted  by 
bacteria,  as  already  mentioned.  Among  the  most  important  are  the 
Bacillus  colii  Bacillus  lactis  aerogenes,  Bacillus  bifidus,  Bacillus 
aerogenes  capsolatus  (gas-forming),  and  Bacillus  putriiicus. 

The  Bacillus  coli  is  of  importance  in  reference  to  the  indolic 
type,  and  the  Bacillus  aerogenes  capsulatus,  to  the  saccharobutyric 
type  of  intestinal  putrefaction »  The  Bacillus  lactis  aerogenes  causes 
fermentation  of  milk  and  the  production  of  lactic  acid. 

The  lactic-acid'producing  bacilli  are  held  to  be  antagonistic  to 
putrefactive  changes.  For  a  description  the  reader  is  referred  to 
any  work  on  Bacteriolog\\  Typhoid,  tubercle,  dysenteric,  and  the 
cholera  bacilli  are  the  chief  pathogenic  micro-organisms  found  in  the 
feces  which  are  of  interest  to  us. 

TESTING  THE  INTESTINAL  FUNCTIONS 

Boas  has  obtained  intestinal  juice  by  passing  the  stomach-tube 
into  the  empty  organ  and  massaging  the  region  of  the  liver,  thus 
forcing  the  juice  into  the  stomach.  Hemmeter  and  Kuhn  have 
passed  the  tube  directly.  These  procedures  are  uncertain  and  pos- 
sess no  advantages. 

Einhorn '  has  devised  a  new  metliod  of  obtaining  the  intestinal 
juice  by  means  of  a  duodenal  bucket.  The  quantity  secured  (and 
it  is  not  always  obtained)  is  infinitesimally  small;  there  is  the  possi- 
bility of  an  admixture  of  gastric  juice  and  saliv^a  during  withdrawal, 
and  the  procedure  requires  three  to  five  hours  or  even  longer.  It 
does  not  admit  of  the  thorough  technic  as  secured  by  Schmidt's 
t  est -diet - 

Einhorn  has  recently  suggested  passing  a  soft  tube  along  the 
duodenal  bucket  cord  (on  the  principle  of  Gouley^s  tunnel  sound  along 
the  filiform  bougie),  and  then  aspirating  the  intestinal  contents  with 
a  bulb. 

Einhorn*s  bead  test"  the  author  does  not  believe  to  h^  sufficiently 
accurate.  Testing  the  motor  function  with  foreign  bodies  (beads) 
is  not  a  proper  criterion ;  the  food  material  attached  to  each  bead  is 
too  infinitesimally  small  in  amount  to  test  the  digestiv^e  capacity  for 
an  average  diet;  it  may  %vork  hxjse  from  the  l:)eads,  in  which  event 
it  could  not  be  recovered  and  WTong  deductions  might  result.  There 
is  a  slight  element  of  risk  from  fish-bone  escaping  from  the  bead  and 
damaging  the  mucosa.  Additional  methods  of  testing  the  secretion 
of  the  pancreas  are  described  under  Diseases  of  tlie  Pancreas. 

The  author  lx4ieves  ike  stomach  junctions  should  be  tested  sepa* 
raldy\  and  one  should  not  depend  on  the  connective-tissue  test  for 
the  stomach  test  also,  as  suggested  by  Schmidt. 

*  N,  Y.  Med.  Jour,  June  20,  1908. 

^  Med.  Rec,  Feb,  10,  1906;  Ibid.,  Oct*  26,  1907;  Jour,  Amer.  Med.  Assoc.^ 
Feb.  2,  1907;  Therapeutic  Gaz.i  Jan.  15,  1908, 
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Boldyreff^s  oil  test-meal,  the  tests  of  Mett,  Volhard,  and  Gross, 
and  the  duodenal  pumps  of  Gross  and  Emborn  are  described  under 
Diseases  of  the  Pancreas. 

To  E.  E.  Smith,  of  New  York,  I  am  indebted  for  a  descrip- 
tion of  the  technic — the  one  I  recommend  to  the  general  prac- 
titioner; 

Tests  of  the  Intestinal  Functions.— The  determination  of  the 
functional  activity  of  the  stomach  is  made  with  relative  ease*  com- 
pared to  the  similar  examination  of  the  intestines.  Correspondingly, 
methods  for  such  determination  have  long  l>een  apphed  to  the  former 
organ,  while  they  have  recently  found  application  to  the  latter;  and 
even  now  the  diagnostic  determination  of  intestinal  function  by 
exact  methods  is  only  in  its  infancy.  The  problems  presented  are 
essentially  these: 

(a)  Is  intestinal  secretion,  including  pancreatic  and  biliary 
secretions,  normal  in  quality  and  quantity?  (b)  Is  intestinal  absorp- 
tion normal?  (c)  Is  the  uitestinal  motor  activity  normal?  If  not, 
in  what  respect  is  each  of  these  processes  abnormal? 

The  investigation  of  these  problems  is  made  by  the  use  of  a  test- 
diet.  While  in  the  case  of  the  stomach  the  diet  is  relatively  simple 
and  the  digestive  mixture  withdraivn  for  examination  within  a  few 
hours,  in  the  case  of  the  intestines  only  inferences  as  to  the  intestinal 
contents  may  be  reached,  and  then  indirectly  from  the  conditions 
affecting  the  bow^el  contents  after  they  liave  l>een  ejected,  perhaps  in 
one  or  several  days.  The  feces  corresponding  to  the  test -diet  may 
be  indicated  by  a  material  administered  for  the  purpose,  usually 
soot  in  capsules.  No.  oo  hard  gelatin  capsules  filled  with  soot  accom- 
plishing this  purpose;  or  carmin  may  be  used,  5  grains  {0.3  gram) 
in  a  capsule.  Either  of  these  is  administered  at  the  Ijeginning  of  the 
first  meal  of  the  test-diet.  The  subsequent  appearance  of  a  black  or 
red  stool  indicates  that  the  intestinal  contents  corresponding  to  the 
special  diet  are  l^eing  ejected. 

The  administration  of  a  special  substance  to  mark  the  stools  is, 
in  a  majority  of  instances,  not  absolutely  necessary,  the  diet  being  of 
a  nature  that  gives  rise  to  a  stool  sufficiently  distinctive  for  recogni- 
tion. Until  the  observer  is  familiar  with  the  examination,  it  is 
advisable  to  employ  one  of  the  the  substances  mentioned. 

The  test-diet  to  be  employed  is  selected  to  meet  the  requirement 
that  it  shall  present  a  sufficient  quantity  of  all  classes  of  food  stujfs 
to  test  the  digestive  capacity,  that  the  digestive  processes  shall  not  be 
unduly  anticipated  in  the  preparation  of  the  food,  and  that  very  little 
food  residue  shall  be  present  in  t!ie  ejected  bowel  contents.  Naturally. 
the  stomach  plays  its  usual  part,  so  that  the  test  is  not  limited  to 
the  intestinal  tract  proper,  but  applies  to  alimentation  as  a  whole. 

The  test-diet  made  use  of  is  a  modification  of  the  original  Schraidt- 
Strassburger  diets.  Instead  of  three  diets,  as  w^ere  originally  employed 
in  connection  wnth  the  fermentation  test  of  these  observers,  one  diet 
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is  now  advocated  which  presents  the  conditions  essential  for  the  meat 
test.     This  diet,  as  recently  described  by  Schmidt,  is  as  follows: 

In  the  Morning. — 0.5  liter  milk,  or,  if  milk  does  not  agree,  0.5  liter  cocoa  (pre- 
pared from  20  gm.  cocoa  powder,  10  gm.  sugar,  400  gm.  water,  and  100  gm. 
milk),  to  this  add  50  gm.  zwieback. 

In  the  Forenoon. — 0.5  liter  oatmeal  gruel — made  from  40  gm.  oatmeal,  10  gm. 
butter,  100  gm.  milk,  300  gm.  water,  i  egg — (strained). 

At  Noon. — 125  gm.  chopped  beef  (raw  weight),  broiled  rare  with  20  gm.  of  butter, 
so  that  the  interior  will  remain  raw;  to  this  add  250  gm.  potato  broth  (made 
of  190  gm.  mashed  potatoes,  100  gm.  milk,  and  10  gm.  butter). 

In  the  Afternoon. — As  in  the  morning. 

In  the  Evening. — ^As  in  the  forenoon. 

This  diet  consists  of  : 

1 .5  liters  milk, 
100  gm.  zwieback, 

2  eggs, 
50  gm.  butter, 
125  gm.  beef, 

190  gm.  potatoes  and  gruel  of 
80  gm.  oatmeal. 

It  contains  about : 

102  gm.  albumin, 
1 1 1  gm.  fat, 

191  gm.  carbohydrates,  or  a  total  of  2234  calories  (raw  calories). 

The  test  is  generally  given  for  three  days,  sometimes  longer; 
at  any  rate  until  a  stool  is  obtained,  which  comes  with  certainty 
from  this  diet. 

Steele  advocates  an  arrangement  of  the  diet  to  conform  to  Ameri- 
can dietary  habits,  which  still  maintains  the  essential  features  of  the 
above.     It  consists  of: 

2  J  pints  milk, 

3  ounces  well-dried  toast, 
2  eggs, 

li  ounces  butter, 

1  pound  tender  rare  steak, 

6  ounces  mashed  boiled  white  potato,  and  gruel  made  from 

2\  ounces  ordinary  oatmeal, 

J  ounce  sugar. 

This  may  be  given  somewhat  as  follows: 

Breakfast. — 2  eggs,  one-third  of  the  amount  of  toast  and  butter,  2  glasses  of  milk, 

oatmeal,  and  sugar. 
Dinner. — The  steak  and  potato,  one-third  of  the  amount  of  toast  anji  butter, 

I }  glasses  of  milk. 
Supper. — 2  glasses  of  milk,  remainder  of  toast  and  butter. 

For  the  collection  of  the  stools,  where  they  are  not  to  be  trans- 
ported for  any  considerable  distance,  an  ordinary  tin  basin  of  24- 
ounce  capacity  serves  well  for  a  receptacle,  as  suggested  by  Prof.  L.  B. 
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Mendel.  This  may  be  supplied  with  a  cover,  consisting  of  a  cake 
tin  of  appropriate  size;  or,  where  this  is  not  readily  provided,  a  small 
pie  tin  may  be  used.  This  outfit  is  inexpensive  (8  cents),  adequate, 
and  where  a  considerable  number  are  to  be  kept»  may  be  advanta- 
geously stacked.  Moreover,  w^here  the  stools  are  to  be  weighed  and 
dried  for  exact  quantitative  analysis,  this  may  be  directly  done  in 
the  weighed  basins,  thus  avoidinj;  the  transfer  of  the  specimens. 

If  the  feces  are  to  be  transported  for  any  considerable  distance, 
a  pint  glass  jar  (with  patent  air-tight  top)  serves  admirably  for  the 
collection.  The  specimen  may  be  hermetically  sealed.  If  trans- 
ported in  ordinary  wide-mouthed  bottles^  the  stoppers  should  be 
tied  on,  as  gas  formation  is  quite  likely  to  produce  sufficient  pressure 
to  force  out  any  stopper  not  securely  fastened. 

The  characteristics  of  the  test -diet  stool,  aside  from  the  coloration 
given  by  the  special  marking  substance  administered,  are  the  light 
brown  color  and  uniform  consistency.  It  usually  appears  at  the 
second  or  third  defecation  after  the  beginning  of  the  test-diet. 

The  period  of  time  required  for  the  passage  of  food  through  the 
entire  alimentary  tract  is  of  importance  and  is  readily  observed. 
Normally  it  takes  about  tw^enty-four  hours.  It  is  not  necessarily, 
though  it  is  commonly,  related  to  the  frequency  of  defecation.  In 
some  cases  the  stool  appears  with  regularity  and  is  fairly  copious, 
yet  the  patient  suffers  from  fecal  accumulation^a  latent  constipa- 
tion. The  period  t*f  passage  may  suggest  the  seat  of  the  intestinal 
disturbance  in  diarrhea,  since  it  is  only  decidedly  increased  when 
the  cause  is  high  up.  Strauss  has  shown  that  chronic  colitis  may  be 
accompanied  by  several  water\^  movements  a  day  w4th  a  normal 
period  of  passage.  The  examination  f^f  the  collected  stool  should  be 
made  wliile  the  feces  are  perfectly  fresh. 

Macroscopic  Examination,— This  is  the  nwst  important  part  of 
the  procedure.  Experience  udth  this  part  of  the  investigatiott  may 
enable  the  observer  to  at  once  recognize  sonte  defect  in  alimenta- 
Hon. 

Note  the  consistence,  color,  and  odor.  Inspect  the  surface  of 
the  formed  stool  for  morbid  products,  notably  for  pus,  blood,  and 
mucus,  which  are  to  be  removed  for  microscopic  and  bacteriologic 
examination.  Bits  of  tissue  from  some  diseased  area  may  also  Ix* 
sought  for,  but  their  occurrence  is  so  unusual  that  it  is  exceptional 
when  they  are  found. 

The  mass  of  feces  is  then  well  mixed,  for  which  procedure  a  wooden 
or  tin-plate  spoon  is  useful;  and  a  piece  the  size  of  a  w^alnut  trans- 
ferred to  a  mortar,  in  which  it  ^s  thoroughly  but  not  forcil>ly  ground 
with  distilled  w^ater  added  gradually  until  the  whole  is  of  a  uniform 
fluid  consistency  and  no  small  masses  of  fecal  matter  remain.  The 
fluid  feces  is  then  examined  in  thin  layers,  conveniently  in  a  Petri 
or  similar  larger  dish,  against  a  black  background,  with  the  naked 
eye  or  low-power  magnifying  glass,  for  all   elements  tliat  may  be 
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differentiated.  In  normal  digestion  only  a  few  brown  points  smaller 
than  pin -heads  will  appear,  these  consisting  of  chaffy  remains  of 
oatmeal  gruel  and  remains  of  cocoa,  if  this  latter  has  been  taken. 
Under  pathologic  conditions,  there  may  be  present: 

1 .  Mucus,  which  appears  usually  as  larger  or  smaller,  soft,  glossy, 
translucent  flakes,  often  bile  stained;  infrequently,  when  from  the 
large  intestine,  white  or  brown,  with  a  gum^my  or  almost  leathery 
hardness. 

2.  Pus,  blood,  parasites,  stones,  and  other  foreign  bodies, 

3.  Connective  tissue  and  tendons,  distinguished  by  their  whitish- 
yellow  color,  tliread-like  appearance,  and  solid  consistence, 

4.  Muscular  tissue,  chiefly  in  very  small,  brown  colored  rods, 
like  splinters  of  wood. 

5.  Potato,  appearing  like  boiled  tapioca  grains,  readily  confused 
with  flakes  of  mucus.     The  distinction  is  made  with  the  microscope, 

6.  Large  crystals  of  ammoniomagnesium  phosphate,  which  grate 
when  the  specimen  is  ground. 

Microscopic  Examinatimi. — This  serves  chiefly  to  complete  the 
gross  inspection.  In  addition  to  the  preparations  of  material  selected 
during  the  macroscopic  examination,  three  slide  preparations  are 
made.  The  first  consists  merely  of  a  drop  of  the  liquefied  stool  under 
the  cover-glass.  The  secoftd,  a  drop  of  the  liquefied  stool  mixed 
with  a  drop  of  acetic  acid,  heated  to  the  beginning  of  boiling  and 
covered  with  a  cover -glass.  The  third  consists  of  a  drop  of  the 
liquefied  stool  mixed  with  potassium  iodid  solution  of  iodin  and 
covered  with  a  cover- glass. 

Inspection  of  the  first  slide  preparation  by  the  aid  of  the  micro- 
scope, using  a  high,  dry  lens,  reveals  finely  divided  material  consisting 
of  bacteria  and  mostly  unrecognizable  detritus,  in  which  are  im- 
bedded: 

(a)  Isolated  fragments  of  muscle -fibers,  usually  bile  stained, 
partially  digested,  but  occasionally  with  the  transverse  striations 
recognizable 

(b)  Larger  or  smaller  yellow  crystals  of  the  alkali  earth  salts  of 
the  fatty  acids, 

(c)  Colorless  soaps. 

(d)  Isolated  potato  cells,  without  distinguishable  contents, 

(e)  Particles  of  oatmeal  and  cocoa  shells,  where  the  latter  is 
taken  instead  of  milk. 

The  second  slide  gi%'es  a  general  idea  of  the  fat  present  in  the 
stool.  UTiile  hot,  the  fatty  acids,  liberated  in  the  acetic  acid,  appear 
as  drops;  on  cooling,  these  congeal  to  small  needlc'like  crystals. 

In  the  third  preparation  potato  remains  have  a  violet  color, 
while  isolated  fungous  spores  (Clostridium  butyricum)  may  appear 
blue. 

The  pathologic  findings  which  the  slide  may  present,  in  addition 
to  those  enumerated  under  the  macroscopic  examination,  are: 
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Slide  L — Muscle  fragmtnis  in  greater  ntimber  and  beuer  state  of  preservation, 
particularly  with  retained  nuclei;  drops  of  neutral  fat;  needles  of  falty 
acids  and  soaps;  many  groups  of  potato  cells. 

Slide  II. — Massive  fatty  acid  drops  and  crystals. 

Slide  III. — Blue  starch  grains,  free  or  in  the  potato  cells;  oatmeal  cells;  any  con- 
siderable number  of  blue- staining  fungous  spores  or  thread-like  bacteria. 

Bacteriolo^ic  Exmnination, — The  recognition  of  the  tubercle 
typhoid.  Shiga,  or  cholera  bacillus  calls  for  technic  which  will  be 
found  described  in  special  treatises.  The  selection  of  material  to  l:>e 
examined  for  tubercle  bacilli  is  best  made  from  the  sttrface  of  formed 
stools,  since  in  soft  movements  morbid  products  from  the  diseased 
area  will  be  so  mixed  witli  the  feces  as  to  easily  escape  detection. 

For  amebse  a  sahne  cathartic  such  as  magnesium  sulphate  should 
be  given  and  the  warm  liquid  stool  examined.  The  stool  may  be 
kept  warm  in  a  Thermos  bottle  for  transportation  to  the  laboratory. 
Mention  has  already  been  made  of  the  detection  of  bacteria  and 
fungi  w^hich  are  colored  blue  by  iodin  (granulose  reaction). 

Procedures  that  yield  information  of  considerable  value  in  the 
less  specific  forms  of  intestinal  infection  have  recently  been  advocated 
by  Herter.  Of  first  importance  is  tlie  preparation  of  smears  of  the 
mixed  stools  on  microscopic  slides,  stained  by  the  Gram  method. 
The  relative  numlxT  of  Gram-positive  bacteria,  as  also  their  character, 
is  t^f  diagnostic  value,  since  they  are  relatively  few  in  health  and  in 
meat-free  diet,  while  they  are  increased  in  some  diseased  conditions 
and  when  notable  quantities  of  meat  are  eaten.  Not  only  is  it  of 
value  to  note  the  actual  increase,  but  the  potentiah  The  latter  is 
determined  by  the  observation  of  the  relative  numl>er  of  Gram- 
positive  bacteria  in  the  residues  in  the  sugar-bouillon  tubes  (see 
below),  a  predominance  of  Gram-positive  bacteria  indicatiog  a 
pathologic  tendency  i>f  the  feca!  Oora. 

The  stigar-bouillon  tubes  just  mentioned  are  ordinary^  fermenta- 
tion tuljcs,  containing  t  per  cent,  lactose-bouillon,  i  per  cent,  glucose- 
bouillon,  and  1  per  cent,  saccharose-booillon  resjx^ctively. 

Normally,  little  fermentation  occurs  when  the  tubes  have  been 
incubated  at  37°  C.  for  twenty  to  twenty- two  hours.  Active  gas 
production,  so  that  it  accumulates  to  the  extent  of  more  than  one- 
third  of  the  tube  capacity,  is  most  frequently  dtie  to  the  predominance 
of  a  bacillus  identical  %vith  or  allied  to  the  Gram-positive  Bacillus 
aerogenes  capstilatus,  the  growth  of  which  replaces  the  Bacillus 
coli  commuiiisj  the  normal  intestinal  inhabitant. 

Chanic  Examiuati&n. — The  dunnic  reaction  is  best  determined 
by  smearing  one  side  only  of  moistened  red  and  blue  htmus-paper 
with  the  diluted  (see  Macroscopic  Examination)  fecal  matter.  After 
some  time  the  reaction  is  noted  on  tlie  opposite  side.  It  is  usually 
amphoteric,  feebly  acid,  or  alkaline. 

Excretion  of  Bile. — The  sttbitmate  test  for  unchanged  bile-pigment 
is  performed  by  adding  some  of  tlie  diluted  fecal  matter  to  a  coosider- 
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able  excess  of  strong  solution  of  bichlorid  of  mercury,  allowing  the 
mixtiu'e  to  stand  o%^er  night.  The  normal  fixes  are  colored  red: 
more  intensely,  the  fresher  and  less  decomposed  the  excrement. 
Herter  points  out  that  this  red  coloration  may  be  pathologically  in- 
creased in  excessive  saccharobutyric  putrefaction.  This  excessively 
strong  reaction  is  probably  due  to  the  reduction  of  the  bilirubin  to 
hydrobiliruljin  through  the  Bacillus  acrf>genes  capsulatus.  In  the 
presettce  of  bilirninn,  a  green  coloration  is  pr(xiuced.  This^  even  to 
the  extent  of  microscopically  small  particles,  is  pathologic.  -4  nega- 
tive sublimate  test  sugi^ests  sMppression  of  bik\  This  last  is  of  value, ' 
as  it  indicates  that  an  acholic  stool  is  bile  free  and  that  the  colorless 
stool  is  due  to  complete  occlusion  of  bile  from  the 
intestines.  An  incomplete  test  with  fresh  stools 
shows  abnormal  processes  of  decomposition. 

Functimts  of  the  Liver. — The  best  method  of 
testing  the  functions  of  the  liver  depends  on  the 
power  of  the  normal  liver  to  metaboUze  loo. 
grams  of  letmlose  when  given  all  at  once  in  solu- 
tion, as  in  weak  coffee,  on  an  empty  stomach,] 
Normally,  no  trace  of  this  should  appear  in  the 
urine  by  Fehling's  test.  The  uriue  should  be 
first  examined  six  hours  after  its  ingestion. 

The  fermentation  test  of  Schmidt  and  Strass- 
burger  for  fermentable  carbohydrate  or  putres- 
ciblc  protein  is  performed  in  the  Strassburger 
fermentation  tube  (Fig.  218). 

A  5-gram  portion  of  the  well-mixed,  undiluted, 
fresh  excrement,  or  proportionally  more  of  the 
thinner  material,  is  well  mixed  with  sterile  water; 
the  chemic  reaction  nt>ted ;  and  then  the  mixture 
is  introduced  into  tlie  lower  vessel  of  tlie  ap- 
paratus. 

The  bottle  is  entirely  filled  with  waler  and 
stoppered,  wth  exclusion  of  air.  The  adjacent 
upper  tube  is  filled  or  nearly  filled  with  water, 
while  the  distal  tube  remains  empty.  The  ap- 
paratus is  incubated  at  37*^  C.  for  twenty-four 
hours- 

The  extent  of  gas  formation  is  indicated  by  the  amount  of  water 
displaced  by  the  gas  from  b'  and  which  accumulates  in  the  distal  tube 
c^  Normally r  tliere  is  practically  no  gas  formation,  and  the  chemic 
reaction  of  tlie  fecal  mixture  remains  about  unchanged.  Gas  produc- 
tion to  such  an  extent  as  to  introduce  an  amount  of  water  into  the 
distal  tube  equal  to  one- third  its  capacity  is  pathologic.  If  coind- 
dently  witfi  the  gas  production  the  chemic  reaction  has  developed 
a  decidedly  increased  acidity,  the  gas  production  is  dne  to  carbohy- 
drate fermentation;  if  alkalinity,  albuminous  putrefaction  has  oc- 


Fig.   2j8.  — Strass 
burger's  tube. 
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ctirred.  When  the  proximal  tube  is  opened  it  gives  off  a  butyric 
acid  odor  in  the  former  case  and  a  putrefactive  odor  in  the  latter. 
The  color  of  fermenting  feces  is  generally  brighter;  of  putrefying  feces, 
darker.     The  test  is  more  especially  applicable  to  the  test-diet:  stools. 

If  the  condition  approximates  tlie  normal,  a  furtlier  test  shouJd 
be  carried  out  for  accuracy.  In  such  event,  the  patient  is  placed  on  a 
diet  which  differs  only  from  the  first  in  the  absence  of  meat  and  potato. 
If  there  is  still  a  positive  result,  the  diagnosis  of  "  fermentative  dys- 
pepsia" is  justifiable. 

Putrefactive  Products. — Tests  for  indol  and  skatol  niay  be  applied 
to  the  distillate,  using  lo  gm.  of  the  feces  mixed  with  120  c.c.  of  water, 
and  the  whole  made  alkahne,  a  bit  of  paraffin  added  to  prevent  froth- 
ing, and  the  first  50  ex.  collected. 

A  suitable  apparatus  for  conducting  the  process  consists  of  a 
500C.C.  capacity  long-neck  Kjeldahl  digestion  flask  connected  with 
a  Liebig  condenser.  Distillation  with  steam  is  sometimes  advantage- 
ous; 10  c.c,  of  the  distillate  is  rendered  slightly  alkaline  with  sodium 
or  potassium  hydroxid  and  an  excess  of  a  fresh  solution  of  beta- 
naphthoquinone-sodium-monosulphoiiate  added.  The  substance,  in 
the  course  of  a  few^  minuteSp  reacts  almost  completely  with  the 
indol  present,  but  not  witli  the  skatol;  with  the  resulting  formation 
of  a  bluish  precipitate  with  much  indol,  and  a  mere  coloration  of  tlie 
solution  with  little.  If  more  than  a  trace  is  present,  the  reaction  is 
conducted  with  the  remaining  40  c.c.  of  the  distillate,  the  indol* 
naphthaquinone  compound  removed  from  the  whole  by  filtration,  and 
from  the  portion  remaining  in  solution  by  distillation,  after  acidifying. 

The  distillate  containing  the  skatol,  if  necessary,  freed  from  indol 
as  descriljed,  is  tested  by  the  use  of  a  well-marked  excess  of  dimethyl- 
amido-benzaldehyd  (Ehrlich's  aldehyd),  being  boiled  with  a  5  per 
cent,  solution  in  10  per  cent,  sulphuric  acid.  Dilute  hydrochloric 
acid  is  added  to  the  point  of  tfie  production  of  the  maximum  color 
intensity  and  the  mix  tore  rapidly  CfMjled.  T!ie  presence  of  skatol 
is  indicated  by  the  blue  coloration.  The  color  may  with  advantage 
be  extracted  with  chloroform. 

If  the  process  descril>ed  is  to  be  conducted  quantitatively,  25  grams 
of  feces  should  be  employed,  and  distillation  continued  till  tlie  dis- 
tillate is  free  from  substances  reacting  with  the  above  reagents,  the 
color  shaken  out  with  known  volumes  of  chlorofonn,  and  the  depth 
of  color  compared  by  the  aid  of  the  r>uboscq  colorimeter,  with  a 
similar  chloroform  extract  obtained  by  starting  with  solutions  of 
known  strength  of  indol  and  skatol  respectively. 
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Results*— In  ititerpretation  of  results,  we  have  to  consider  both 
the  occurreiice  of  patholo^c  admixtures  and  art  increase  of  the  con- 
stituents from  the  test -diet. 

A  thin  coating  of  mucus  is  normally  collected  by  the  hardened 
fecal  matter.  Otherwise  the  appearance  of  this  product  indicates 
catarrh  of  the  mucosa*  the  mucus  containing  many  cellular  elements. 
An  exception  is  the  overproduction  of  mucus  in  colica  mucosa*  with 
cellular  elements  less  abundant  and  with  the  striking  consistence. 

Pus,  blood,  masses  of  epithelia  from  the  mucosa^  and  similar 
elements  carry  the  pathologic  significance  of  these  products,  and 
require  investigation  and  interpretation,  as  when  found  elsewhere. 

Considering  an  increase  of  the  constituents  of  the  test-diet,  a 
distinct  connective-tissue  increase  indicates  deficient  gastric  '  diges- 
tion. An  excessive  quantity  of  meat-fibers  points  to  deficient  protein 
digestion  in  tlie  small  intestine.  The  albumin  fermentation  (putre- 
factive) test  further  indicates  increased  protein  in  stools,  frequently 
derived  from  patliologic  secretions,  probably  associated  with  an 
abnormal  putrefactive  flora.  The  bacteriologic  examination,  espe- 
cially as  to  fermenting  and  Gram-positive  bacteria,  is  of  value  along 
these  lines.  Also  tests  for  putrefactive  products,  if  increased  activity 
in  this  direction  in  the  stool  itself  is  to  be  investigated. 

Starch  granules,  revealed  microscopically,  show  deficient  starch 
digestion  in  the  intestines,  due  either  to  rapid  passage  of  the  contents 
or  disturbed  secretion.  Defective  carbohydrate  digestion  is  also 
indicated  by  an  abnormal  carbohydrate  fermentation  test* 

Only  a  considerable  increase  of  fat  is  pathologic.  Such  a  stool  is 
indicated  by  the  quantit)'  of  the  stool  itself,  the  light  (whitish)  color, 
and  a  marked  acid  reaction,  as  well  as  by  the  microscopic  findings. 
A  deficient  flow  of  bile  or  of  pancreatic  secretion  is  tlie  usual  cause; 
in  the  former  case  the  stotjl  not  con  taming  pigment  (sul>limate  test); 
in  the  latter  showing  an  associated  increase  of  mcat-fibers»  frequently 
with  retained  nuclei.  Functional  disturbances  of  fat  digestion  are 
said  to  occur,  but  other  possibilities  must  be  excluded  in  reaching  this 
diagnosis. 

MECHANICAL  PROCEDUBES 


Direct  Lavage  of  the  Duodenum- — This  method  has  l3een  sug- 
gested by  Gross,'  by  the  employment  of  his  duodenal  tube.  Siphon- 
age  is  employed  as  in  lavage.  The  author  finds  the  method  impracti- 
cal and  does  not  recommend  it. 

The  Enema;  Intestinal  Irrigation;  Proctoclysis. — For  injection 
into  or  irrigation  of  the  intestines  there  are  Jtmr  methods,  all  of 
which  have  their  special  apphcations.     They  are: 

1 .  The  enema. 

2.  Irrigation  with  a  single  tube. 

1  The  author  advocates  a  separate  test  of  the  gastric  functions. 
'N.  Y.  Med.  Jour..  Jan.  28,  191 1. 
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3.  Irrigation  with  a  double -cmrent  tube  or  with  two  tubes. 

4.  Proctoclysis,  the  drop  method  of  injection. 

Uses  of  irngaiions  or  enemaia  are  as  follows :  The  local  treatment 
of  diseased  c4>nditionSj  as  of  catarrhal  colitis. 

The  relief  of  congestion  or  acute  inflammation,  as  of  the  rectum 
or  prostate. 

The  relief  of  pain  and  irritability,  as  in  spasm  of  the  sphincter. 

The  absorption  of  inflammatory  products,  as  of  postuteriiie  adhe- 

SiODS. 

To  replace  the  loss  of  fluid  in  the  body,  as  in  cholera. 

To  dilute  the  poison  of  disease,  as  in  uremia. 

To  increase  the  flow  of  bloofJ  to  a  part,  as  in  insufficient  men- 
struation. 

To  check  hemorrhage  (extreme  cold  or  heat).  Locally »  as  in 
bleeding  ulcers  of  tlie  rectum;  in  an  adjacent  organ,  as  in  uterine 
hemorrhage. 

Reflex  effects  through  the  sympathetic  ganglia,  on  the  circulatory 
apparatus,  on  the  secretions,  as  a  tonic  stimulant,  and  the  revulsive 
effects*  On  the  circulatory  apparatus,  as  in  shock*  On  the  secre- 
tions, as  in  the  production  of  sweating,  bo%vel  action,  and  urinary 
secretion  in  uremia.  As  a  tonic  stimulant,  as  by  use  of  the  alternate 
hot  and  cold  douche  in  diminution  of  erectile  ptnver.  The  revulsive 
effect,  as  the  production  of  bowel  action  in  apoplexy.  The  reflex 
effect  on  a  distant  organ,  as  from  enemata  in  jaundice. 

The  effect  on  the  heat  centers — the  temperature  can  be  raised 
in  shock  by  hot  irrigation,  or  lowered  in  fever  by  cold  irrigation  or  by 
enemata. 

Simple  cleanliness,  removing  undigested  food  products,  and 
preventing  auto- intoxication . 

Antispasmodic,  as  by  relie^■ing  spasm  in  colic. 

Mechanical,  as  in  intussusct^ption. 

Water  as  a  vehicle^ the  nutritive  enema. 

Physiologic  Experiments.^ln  a  series  of  experiments  at  Columbia 
University  some  years  ago  the  author  demonstrated  on  animals 
(Fig.  219),  and  later  cHnically,  that  enteroclysis  at  1  lo*^  to  120*^  F- 
best  stimulated  the  heart  in  shock;  that  renal  secretion  undergoes 
a  double  cycle  of  increase  from  enterochsis  at  high  temperatures 
(iio^  to  120°  F.),  both  from  intestinal  absorption  and  from  the 
increased  blood  flow  tlirough  the  kidney;  while  with  lower  tempera- 
tures the  increase  is  merely  from  intestinal  absorption. 

Normal  saline  solution  has  a  specific  effect  in  increasing  renal 
secretion.  Cold  irrigations  first  stimulate,  then  depress.  Body  and 
blood  temperature  are  increased  by  hot  irrigations  and  diminished 
by  cold. 

These  ex|>eriments  *  were  completely  reported. 

*  Enteroclysis,  HyixKlermodysis,  and  Infusion,  Kemp;  Hydrotherapy,  S. 
Barucb;  Enteroclysis,  Reference  Hand-book  of  the  Medical  Sciences,  1900. 
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I.  Enenia. — The  enema  maybe  high,  with  a  colon-tube  (Fig.  220), 
which  should  be  thoroughly  lubricated  and  the  water  should  flow 
while  inserting.  It  should  be  admimstered  witli  the  patient  on  the 
left  side,  the  dorsal  position,  w^ith  the  hips  elevated,  can  be  em^ 
ployedi  or,  for  high  injection,  in  the  knee-cliest  posture,  when  a  high 


Fig*  ?i9 — Method  of  performing  physiologic  experiments, 

enema  can  thus  be  given  with  a  short  tip.     I  prefer  oe%^er  to  give 

more  than  i  to  it  quarts  (liters). 

Milder  medicated  solutions  can  be  employed  in  this  way.  The 
low  enema  is  of  more  value  for  low  impaction  or  to  relieve  local 
irritation  in  the  rectum  or  adjacent  organs. 

2.  Irrigatmn  with  a  Single  Tube. — ^There  are  four  modifications 
of  this  method : 


Fig,  220. — Colon-tube. 


(a)  A  colon-tube  is  inserted  into  the  bowel,  a  funnel  attached, 
and  by  raising  and  lowering  the  funnel  the  bowel  is  washed  out. 

(6)  A  fountain  swinge  can  lie  attached  to  the  colon- tul3e,  and 
when  sufficient  fluid  has  flowed  in  tlie  fountain  svringe  the  con- 
nection is  detached  and  the  fluid  flows  out  through  the  colon-tube. 

{c)  The  patient  can   void  the  fluid  around  the  colon-tulxr  or 
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[catheter  during  irrigation.  This  is  tlie  nietliod  usually  employed 
r  Willi  infants.  Etnier  Lee  carried  out  tliis  technic  at  the  cholera 
rstations  (Pig.  221).  An  irrigating  jar  may  be  substituted  for  the 
I  rubber  bag. 

(d)  A  glass  Y  or  T  tube^  is  attached  to  the  colon- tube,  as  in  lavage 
'rfthe  stomach;  one  branch  is  connected  with  the  fountain  syringe^ 
the  other  is  to  a  soft  carr\"-off  tube.      By  alternately  pinching  the 
5oft  rubber  outflow  and  inflow  tubes  the  bowel  can  be  irrigated- 

5.  Double-cur  rati  Irrigatum  unth  Two  Tubes  or  a  Recurrent  Tube. — ■ 
Admniages. — The  quantity  of  the  fluid  is  under  the  control  of  the 


y*^ 


/      — 


I 


^ig.  221. — Lee's  cholera  table. 


operator,  since  it  can  be  regulated  by  manipulation  of  the  outflow 
and  inflow  tubes. 

The  labor  is  placed  upon  the  operator  and  not  upon  the  patient^ 
and  there  is  no  straining  to  overcome  the  resistance  of  the  sphincter. 
The  straining  of  self -evacuation  is  avoided,  and  mere  mechanical 
cleansing  of  the  bowel  is  employed.  The  temperature  of  the  fluid 
entering  the  bowel  can  l>e  kept  constant. 

Tympanites  is  relieved  best  by  this  method,  the  return  flow 
carries  off  the  gas  by  suction.      With  the  enema  the  gas  frequently 

'  Enterodysi!^,  Hypodenuoclysis,  and  Infusion,  Kemp;  published  by  J.  T. 
Dough  erty»  1900, 
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I   ounce  can  be  employed.    Shut  off  the  entering  current  and  tJien 
force  water  back  into  the  bowel  tlu'ough  the  outflow  tube.    This  ' 
free  it  from  the  obstruction. 

Length  of  insertion  of  the  irritagor:    The  rectal  tube  should  1 
inserted  one-third  to  one-half  its  length  in  prostatic  cases,  etc.,  and 
full  length  for  high  irrigation.  i 

If  there  is  pain  or  difficulty  in  inserting  the  tube,  a  rectal  exaiiiins*^ 
tion  should  be  made  to  see  if  there  is  any  obstruction,  such  as  ^ 
enlarged  prostate,  uterine  fibroids,  hemorrhoids,  etc. 


I^g.  227. — Ell 


I.     iduUhlL- 


Ml  oti  bcd-p 


Withdrawal  of  the  instrument:  Do  not  withdraw  the  tube  Ir- 
an ordinary  tip,  as  the  mucosa  might  catch  in  the  fenestras.  Wit:^ 
draw  it  gently,  and  while  doing  so  rotate  it  slightly  first  in  one  dire^ 
tion  and  then  in  the  other.  This  prevents  any  such  accident  and  fre^^ 
the  tube  if  it  occurs. 

Cleansing  the  irrigator  1   Unscrew  the  cap  and  withdraw  the  1 
tral  tube. 

Positian  of  the  Patiefit. — Elevation  of  the  hips  is  the  unf 
feature,  not  the  length  of  the  tube,      Tlie  different  p<3sitions  of  t 
^    patients  are  illustrated  and  are  readily  imderstood  (Figs,  227-231, 


228.^Enteroclysis  (double  current).     Patient 


shoulders  are  then  elevated  to  above  the  level  of  the  hips, 
mt  being  still  on  the  right  side.  This  is  to  make  the  fltiid 
*  into  the  caput  coli. 
shoylders  are  then  depressed  to  below  the  hip  level,  the 
an  the  right  side;  he  is  then  gradually  rotated  to  the  dorsal 
and  then  to  the  left  side,  and  as  a  final  step  the  shoulders  are 
,  etc.  In  other  words,  the  process  is  reversed.  The  return 
hen  released  and  the  fluid  is  allowed  to  escape. 
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I  ounce  can  be  employed.  Shut  off  the  entering  current  and  then 
force  water  back  into  the  bowel  through  the  outflow  tube.  This  will 
free  it  from  the  obstruction. 

Length  of  insertion  of  the  irritagor:  The  rectal  tube  should  l>e 
inserted  one-third  to  one-half  its  length  in  prostatic  cases,  etc.,  and 
full  length  for  high  irrigation. 

If  there  is  pain  or  difficulty  in  inserting  the  tube,  a  rectal  examina- 
tion should  be  made  to  see  if  there  is  any  obstruction »  such  as  an 
enlarged  prostate,  uterine  fibroids,  hemorrhoids,  etc. 


Fig,  2J7. — Enteroclysis  (doubk  curreiii;.     PalieiiL  ia  dursal  positiuii  ou  bed-pan. 

Withdrawal  of  the  instrument:  Do  not  withdraw  the  tube  like 
an  ordinary  tip,  as  the  mucosa  might  catch  in  the  fenestrae.  Witli- 
draw  it  gently,  and  while  doing  so  rotate  it  slightly  first  in  one  direc- 
tion and  then  in  the  otlier.  This  prevents  any  such  accident  and  trees 
the  tube  if  it  occurs. 

Cleansing  the  irrigator:  Unscrew  the  cap  and  withdraw  the  cen- 
tral tul>e. 

Posiiimi  of  the  Patient. — Elevation  of  the  hips  is  the  important 
feature,  not  the  length  of  the  tube.  The  dilTerent  positions  of  tlie 
patients  are  illustrated  and  are  readily  understood  (Figs,  227-231). 
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Method  by  RotaHon, — Patient  is  placed  on  the  left  side  with  the 
hips  elevated,  and  the  descending  colon  is  irrigated. 

Rotate  the  patient  gradually  to  the  dorsal  position,  and  then  to 
the  right  side,  with  the  hips  elevated,  the  return  tube  being  pinched- 
About  1^  pints  to  1  qyart  (750-1000  c.c.)  of  fluid  are  allowed  to 
run  into  the  bowel. 


Fig.  228. — Enteroclysts  (double  current).     Patient  in  Sim-   ptisn  ion* 

The  shoulders  are  then  elevated  to  above  the  level  of  the  hips, 
the  patient  l>eing  still  on  the  right  side.  This  is  to  make  the  fluid 
gravitate  into  the  caput  coli. 

The  shoulders  are  then  depressed  to  below  the  hip  level,  the 
patient  on  the  right  side;  he  is  then  gradually  rotated  to  the  dorsal 
post  don  and  then  to  the  left  side,  and  as  a  final  step  the  shoulders  are 
elevated,  etc.  In  other  words,  the  process  is  reversed.  The  return 
tube  is  then  released  and  the  fluid  is  allowed  to  escape. 
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Douglas  H.  Stewart  of  New  York  has  devised  an  ingenious  aud 
convenient  method.  For  continuous  irrigation,  he  partly  fills  i 
wash-boiler  with  normal  salt  solution  at  the  desired  temperature,  and 
this  is  kept  hot  by  the  addition  of  fresh  hot  saline  solution;  hehac;; 
a  gallon  fountain  s\Tinge  about  6  or  7  feet  abov^  the  patient.  H- 
employs  a  hand-pump  to  force  the  solution  from  Uie  wash-bciln 
through  a  connecting  tube  to  the  fountain  syringe  abo\^.  Tb 
simplifies  the  entire  procedure  and  one  does  not  have  to  disturb  the 


Fig.  229.— Enteroclysis  (double  current)  without  the  bed-pan, 

bag  in  order  to  refill  it.  In  addition,  the  outflow  tube  of  the  irrigator  j 
is  left  open,  as  there  is  sufficient  force  on  account  of  the  height  of  the 
bag  to  carry  the  fluid  well  up  the  intestines.  Distention  is  carefully 
watched  for  and  the  entering  current  shut  ofT  in  such  event.  The 
author  has  had  tliis  method  employed  on  himself  with  excellent  results, 
I  employ  ntosi  freqtiently  the  dorsal  position  without  the  bed-pan. 
Temperature  of  the  solution  depends  upon  the  conditions  of  its 
employment,  an  average  of    101°  to  105*^  F.  in  intestinal  catarrh; 
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^  F.  in  typhoid  for  an  additional  eliminative  effect,  and  for 
and  uremia  at  115°  to  1 20"^  F.  In  the  latter  conditions  continu- 
Iteroclysis  may  l>e  kept  up  for  one-half  to  one  hour,  about  ^  to 
of  hot  saline  solution  l>eing  kept  in  the  bowel  continuously. 
htions  Employed, — Flaxseed  tea  (2  drams — 8.0 — of  flaxseed  to 
(rt — liter — of  water,  boiled  twenty  to  thirty  minutes  and 
fed).  Temperature,  loi*^  to  103°  F.  This  should  l^e  rather 
jdoily  in  order  to  flow  easily  from  a  fountain  syringe.     Dilute 


K — Enteroclysis  (rioyble  current).     Patient  in  semi -oblique  position,  as  in 
pulmonary  edema,  etc.,  when  dorsal  position  is  impossible. 


i  boiled  water  if  too  thick.  Normal  saline  solution  with  oil  of 
rmint,  5  to  15  minims  (0,296-0.88  c.c.),  or  oil  of  cinnamon, 
[  minims  (0.296-0. 8S),  to  i  pint  (500  c.c),  Listerin,  borolyptol, 
hymolin,  borax,  boric  acid,  bicarbonate  of  soda,  tannic  acid, 
l»  and  alum  have  been  employed  at  a  strength  of  i  drara  (4.0) 
^uart  (liter),  and  gomenol,  15  to  20  minims  (0.88-0.00)  to  i 
(liter). 


Fig*   231. — Enteroclysis   (douhle   current).     Self-irrigattoii   of   the  prostata 

rectum, 

following  when  there  are  foul  odor,  fermentation,  ptitre faction, 
excessive  bacteria: 


Chlorit^ated  lime 

Comtnercia!  acetic  acid .  ,  . 
Dissolve  in  i  quart  of  water. 


2  teaspoons; 
1  tablespoon. 


Then  add  9  quarts  of  plain  sterile  water.    Salt  is  incompatible  ] 
acetic  acid.     Requisite  portion  of  the  10  quarts  is  used  for  irrigai 
The  solution  eliminates  chlorin   and   yet  does  not  seem  to  irril 
If  salt  solution  is  desirable,  omit  the  acetic  acid  and  substitute  2 
spoonfuls  of  commercial  sulphuric  acid  thus: 

Commercial  sulphuric  acid 5ij  {^0)1 

Chlodnaiecl  lime ,..,..,...,........   5  j  (40) ; 

Normal  salt  solution 10  quarts  fitters). 
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Delafield  has  used  bichlorid  of  mercury  (i:  10,000) »  2  quarts 
(liters),  fur  septic  membranous  colitis  complicating  typhoid  fever, 
with  a  recurrent  tube,  with  success.  Gum-arabic  solution  is  often 
of  service.     Sf>ecial  solntions  are  described  appropriately. 

Normal  saline  solution,  i  dram  (4*0)  of 
salt  to  1  pint  (500  ex.)  of  water,  has  a 
wide  field  of  usefulness. 

Enemata  and  enteroclysis  are  of  value 
in  dysenter>%  intestinal  hemorrhage/  intes- 
tinal catarrh,  typhoid,  intestinal  colic,  tym- 
panites«  intestinal  toxemias,  intestinal 
dyspepsia,  diarrhea,  thirst,  constipation, 
impaction,  intestinal  paresis,  and  jaundice. 

They  are  extremely  useful  in  shock, 
oliguria,  uremia,  sepsis,  renal  colic,  and  in 
inflammatory  conditions  of  the  genito-uri- 
nary  organs  of  both  sexes. 

Irrigation  may  also  be  cautiously  em- 
ployed with  cool  saline  solution  at  90**  to 
50*^  F,  to  aid  in  the  reduction  of  tempera- 
ture. There  is  an  element  of  danger  in  the 
prolonged  use  of  very  cold  water  for  this 
purpose,  shock  or  urinary  suppression  be- 
ing possible  in  asthenic  cases. 

Proctoclysis. — In  conclusion,  I  wish 
to  refer  to  proctoclysis,  the  injection  of 
normal  saline  solution  into  the  rectum  by 
the  drop  method,  as  first  suggested  by  Dr* 
John  B.  Murphy  of  Chicago.  This  pro- 
cedure is  of  special  value  in  sepsis,  and  is 
of  use  as  an  adjunct  to  other  treatment  in 
postoperative  shock,  intestinal  paresis,  and 
uremia.  In  my  experience  the  employment 
of  continuous  (recurrent)  irrigation,  with  a 
temperature  of  the  saline  solution  at  1 20°  F,, 
is  more  efficacious  in  the  latter  conditions, 
foUow^ed  by  pr4>ctoc!ysis  as  an  adjunct. 

One  of  the  difficulties  w^hich  the  physi- 
cian must  endeavor  to  overcome  in  the 
administration  of  saline  solution  bv  the 
rectum  or  by  infusion  is  the  maintenance 
of  a  constant  temperature  of  the  solution. 

Elbrecht*s  apparatus  necessitates  a  special  heating  chamber' in  addi- 
tion to  the  containing  reservoir,  with  the  employment  of  an  electric 
heater,  an  alcohol  lamp,  or  a  Bun  sen  burner.     The  method,  though 

'  This  refers  to  hemorrhage  in  the  large  intestine,  where  an  extremely  hot  or 
cold  astringent  enema  is  of  service. 


— D 


Fig.     2^2. — Heat-retaming 
proctoclysis  bottle. 
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scienlilic,  seems  complicated  and  is  quite  expensive.  There  are  many 
other  devices. 

I  have  for  some  time  employed  the  vacuum  bottle  ^  with  a 
specially  devised  attachment,  which  has  proved  efficacious  in  pre- 
serving the  saline  solution  at  a  constant  temperature.  It  is  readily 
understood  from  the  illustration  (Fig.  232). 

Through  the  screw  cap  (B),  which  closes  the  bottle,  passes  a  small 
hard-rubl>er  conducting  tube,  to  which  is  attached  the  outflow  tube 
(£),  Parallel  with  this  is  the  filiform  tube  (('),  which  allows  the  en- 
trance of  a  fine  column  of  air,  so  as  to  render  the  flow  possible.  This 
last  tube  passes  through  the  solution  to  within  about  |  inch  from  the 
bottom  of  the  bottle.  As  the  instrument  is  employed  inverted,  it 
would  correspond  to  the  same  distance  from  the  top  of  the  bottle. 
This  filiform  tube  is  of  hard  rubber  externally  where  exposed  to  the 
air  as  a  non-conductor  of  heat.  The  part  lying  within  the  bottle  is 
purposely  made  of  metal,  so  that  it  is  rapidly  heated  by  the  surround- 
ing solution,  and  the  entering  air  is  thus,  in  turn,  heated  markedly. 

A  series  of  experiments  have  demonstrated  that  there  is  only  a 
loss  of  i^  to  2°  F.  in  the  temperature  of  the  solution  in  the  tx>ttle 
during  the  administration  of  proctoclysis  (the  drop  metliod)  lasting 
half  an  hour,  a  negligible  amount.  The  screw  compression  valve  (D) 
is  applied  ch>se  to  the  bottle  attachment,  so  as  to  avoid  as  much  as 
possible  the  solution  cooling  in  the  soft  outflow  tube.  This  outflow 
tube  (E)  is  joined  to  the  catheter  (G)  by  a  short  piece  of  glass  tubing 
(F),  for  the  purpose  of  observing  whether  the  flow  is  constant.  The 
catheter  for  rectal  injection  passes  through  a  self-retaining  rectal 
tip  {  H),  and  the  former  can  l>e  inserted  to  any  length  desired.  The 
conducting  tube  (E)  is  especially  thick,  as  in  Elbrecht's  apparatus. 

An  asbestos  tube  surrounds  the  conducting  tube  from  its  junc- 
tion at  the  bottle  to  the  catheter.  This  lessens  dissipation  of  heat 
and  ob\'iates  the  use  of  hot  towels.  The  asbestos  wrapping  can 
be  occasionally  slipjied  off  the  glass  connecting  joint,  so  as  to  observ'e 
the  flow.  The  vacuum  bottle  is  lilled  in  the  usual  manner  and  the 
special  cap  with  attachment  screwed  on.  The  bottle  is  then  inverted 
and  suspended  in  a  cord  sling,  as  in  the  illustration.  A  small  amount 
of  fluid  will  escape  from  the  bottle  by  the  filiform  air  tul^e  until  the 
solution  reaches  the  level  of  the  tube,  which  now  lies  near  the  top  of 
the  bottle.  The  bottle  is  then  suspended  about  6  inches  abrive  the 
rectum  or  higher  if  desired,  and  the  flow  tested  for  the  proper  speed 
befr^re  inserting  the  rectal  tip  and  catheter. 

If  flatus  occur,  lower  the  reservoir  for  a  brief  period  to  below  the 
level  of  the  abdomen,  so  the  gas  may  escape  into  tlie  bottle.  At 
times,  however,  it  may  be  necessary  to  remove  tJie  tube  for  a  short 
period.  The  insertion  of  a  T-tube  l:)etween  the  reservoir  tube  and 
rectal  catheter  is  of  advantage.  A  short  piece  of  rubber  tubing  is 
attached  to  the  branch  and  immediately  clamped.  On  occurrence 
*  New  York  Med.  Jour,  and  Philadelphia  Med.  Jour,,  Aug.  14,  1909. 
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of  flatus,  the  lateral  clamp  is  removed  and  the  gas  allowed  to  escape* 
It  is  then  reclamped.  This  ol>\iates  removal  of  the  tube.  As  al- 
ready stated,  there  is  practically  no  loss  of  heat  in  the  container,  all 
of  it  occurring  during  the  passage  of  the  drops  through  the  outflow 
tube;  the  slower  the  speed,  the  greater  the  loss. 

At  the  start  the  speed  is  always  more  rapid,  and,  though  gaged  to, 
say.  15  drops  per  minute,  may,  in  the  course  of  two  mimites,  drop  to  5* 
A  test  of  two  to  three  minutes  should,  therefore,  be  made  l>efore  in- 
serting the  catheter,  so  as  to  insure  a  constant  flow  at  the  desired 
rate.     The  following  table  will  be  found  of  service;  with 

Tcmprmlun:  of  water        Length  of  lube 
in  bt>llk:,  tincbesK 

190°  F  30 

160**  P.  30 

150*  F.  30 

13^"  to  140**  F.  30 

If  the  injection  is  given  at  a  greater  speed  than  200  drops  per 
minute,  the  solution  in  the  bottle  should  not  be  over  120^  F.»  as  there 
is  practically  no  loss  of  temperature.  This  method  by  enema  or 
recurrent  enteroclysis  would  be  of  great  value  in  shock.  It  could 
then  be  followed  by  proctoclysis  as  an  adjunct. 


sumbcr  of  drupa 

Tcmtxinltin?  ia 

prr  minule. 

rectum. 

60 

115"  F, 

jTQ  or  less 

100'  F. 

40  to  50 

100"  F. 

150  to  200 

105"*  10  iio**F 

Fig.  233. — Tiirck's  double-curreiiL  needle  duuche  for  the  sigmoid. 


Hypodermoclysis. — There  is  a  loss  of  10*^  to  20**  F.  during  the 
injection,  depending  upon  the  size  of  the  hypodermic  needle. 

Infusion, — Dawbarn  ad%'ocates  a  temperature  of  115"^  to  120^  F., 
preferably  the  latter;  time,  ten  minutes  to  the  Hter  (quart). 

With  the  small  vacuum  bottle,  containing  about  1  quart  (liter) » 
a  glass  V  tube  can  be  inserted  between  the  conducting  tube  and  the 
rubber  tube  for  attachment  to  the  infusion  canula.  By  this  means 
it  is  possible  to  tell  when  the  bottle  is  empty  and  thus  prevent  the 
entrance  of  air.  A  clamp  can  be  applied  close  to  the  V  tube  on  the 
canula  side  and  the  bottle  refilled,  the  V  ttil>e  being  refilled  before 
the  conducting  tube  is  reattached,  and  the  latter  being  done  while 
the  solution  is  flowing. 

A  larger  tot  tie  can  l>e  secured  for  infusion,  but  the  smaller  one 
can  be  employed  with  these  precautions. 

The  temperature  of  the  saline  solution  does  not  practically 
change  during  the  infusion,  and  should  be  at  1 1 5"^  to  1 20''  F.  in  the 
reservoir. 

Needle  Douche;  Nebulizer;  Colonic  Massage  Bags;  Gyio- 
mele. — These  instruments  *  have  been  devised  by  F.  B.  Turck- 
'Jour,  Araer.  Med.  Assoc,,  May,  1895. 
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The  colon  needle  douche  (Fig.  233)  I  believe  of  some  value  for  local 
treatment  by  the  alternate  hot  and  cold  spray  in  the  atonic  type  of 
constipation. 

The  nebulizer  (Fig.  234)  is  recommended  by  its  inventor  for 
spraying  oils  of  cloves  or  cinnamon  into  the  colon  for  their  antiseptic, 
analgesic,  and  vasomotor  effect. 

He  recommends  distensible  bags  for  massage  of  the  atonic  sig- 
moid and  rectum,  which  I  do  not  advocate. 

The  gyromele,  already  described,  Ttirck  recommends  in  the  rec- 
tum and  sigmoid  for  cleansing  the  mucosa  and  producing  vibratory 
movements.  I  question  the  possibility  of  its  entering  into  the  sig- 
moid flexure  except  on  rare  occasions. 


Fig.  234. — Tiirck's  nebulizer. 


Massage^  Gymnastics,  and  Exercise. — The  general  methods 
of  massage  have  been  described.  The  course  of  the  colon  should 
be  followed.  The  cannon-ball  and  vibratory  massage  are  of  service. 
The  portable  Vedee  vibrator  is  a  useful  instrument  for  the  general 
practitioner.  It  is  illustrated  in  Fart  11  of  this  volume.  G>Tn- 
nastic  exercises  and  out  of-door  sports  are  valuable  for  strengthening 
the  abdominal  and  intestinal  musculature,  especially  in  intestinal 
atony  with  constipation.  Rowing  wnth  a  sliding. seat,  golf,  horse- 
back-riding, bicycling,  and  walking  are  usefuL 

Mechanical  Support. — Adhesive  strapping  (Rose's  belt),  abdom- 
inal  supporters,  etc.,  are  indicated  in  enteroptosis,  in  atonic  condi- 
tions of  the  intestines  or  of  the  musculature  of  the  abdominal  wall, 
in  hernial  protrusions,  etc* 

Hydrotherapy. — The  Priessoitz  compress,  poultices,  and  the 
application  of  heat  or  cold  locally  are  useful  for  pain. 
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Sitz-baths  and  abdominal  douches  are  employed  as  already 
described. 

Electricity. — Galvanic,  faradiCj  and  static  electricity  may  be 
employed  percotaneously.  The  faradic,  chiefly  in  atonic  conditions; 
the  galvanic,  in  painful  neurotic  affections.  Static  electricity  can 
be  used  for  both  purposes. 

About  ten  to  fifteen  minutes  is  the  average  period  of  treatment. 
When  externally  applied  tfic  current  should  follow  the  course  of  the 
colon  and  then  be  given  over  the  small  intestine.  Electric  vibration 
may  b^  used. 

Violet  rays,  the  high-frequency  current,  etc.,  have  been  advo- 
cated for  various  conditions,  but  further  investigation,  I  believe,  is 
necessary  before  they  can  be  recommended.  The  appHcation  of 
heat  and  ligiit  (electric-light  bath)  to  the  abdomen  in  painful  con- 
ditions due  to  a  gouty  or  rheumatic  tendency,  or  in  enteroptosis  or 
mucous  colic  its  application  to  the  sensitive  areas  may  prove  of 
service. 

Intrarectal  Electricity. — Boudet's  electrode  presents  the  disadvan- 
tage that  sometimes  frequent  evacuations  necessitate  withdrawal 
of  the  electrode. 

The  author's  instrument  (Fig,  225)  consists  of  a  recurrent  irri- 

Lgator,   external    tube    hard   rubber,   internal   tube   metal,    with   an 

lattachment  for  a  battery  pole;  a  sponge  attached  to  the  other  pole 

[is  placed  over  tlie  abdomen.      Continuous  enteroclysis  is  given  with 

hot  normal  saline  solution,  the  water  carrying  the  current. 

The  treatment  should  l>e  given  for  five  to  thirty  minutes,  depend- 
ing on  the  indications.  It  is  excellent  for  simple  atonic  constipation 
and  for  intestinal  paresis.  The  faradic  current  is  preferable,  as  strong 
as  the  patient  can  bear.  The  galvanic  may  be  employed,  with  nega- 
tive pole  in  the  rectum,  with  a  current  of  10  to  15  milliamperes. 


CHAPTER  XXI 

DIET;  INTESTINAL  DYSPEPSIA;  INDICANURIA;  SAC- 
CHAROBUTYRIC  PUTREFACTION;  BOTUUSH; 
HYDROGEN  SULPHID  AUTO-INTOXICATION; 
ENTEROGENIC  CYANOSIS;  METEOKEMi  ENTER- 
ALGIA;  VISCERAL  ARTERIOSCLEROSIS;  SENILE 
DYSPEPSIA;  ANOMALIES;  INTESTINAL  SAND 

DIET 

The  general  principles  of  diet  were  described  in  Diseases  of  the 
Stomach.  I  will  briefly  mention  a  few  general  rules  whidi  should 
be  applied. 

Acute  intestinal  disorders  must  be  managed  Cfa  the  prindple  of 
rest.  Light  food  (chiefly  liquid)  should  be  given,  sudi  as  broths, 
barley-water,  gruels,  koumiss,  matzoon,  bacillac,  lactone-buttermilk, 
and  in  some  cases  milk,  but  diluted  with  barley-water  or  lime-water. 
It  has  been  demonstrated  that  in  the  acute  intestinal  catarrh  of  in- 
fants and  children,  undiluted  (or  at  times  even  diluted)  milk  will 
frequently  pass  undigested  and  intensify  the  inflammatory  process, 
so  that  reliance  is  placed  for  a  time  on  barley-water  and  similar 
preparations. 

Seibert  has  demonstrated  conclusively  that  milk  is  not  the  ideal 
food  for  typhoid  fever. 

In  chronic  intestinal  disease,  for  a  brief  period,  rest  may  be  gi\'en 
to  the  intestines  by  means  of  a  fluid  diet,  but  feeding  should  soon  be 
increased,  the  general  nutrition  improved,  and  the  intestinal  tract 
gradually  accustomed  to  a  regular  diet,  if  such  be  possible.  Milk, 
cream,  raw  eggs,  carbohydrates,  and  fats  are  of  value  to  improve 
nutrition. 

In  these  chronic  cases  especially,  and  also  in  intestinal  dyspepsia, 
all  or  some  special  digestive  function  may  be  disturbed,  such  as  for 
proteins,  fats,  or  carbohydrates.  The  presence  of  indicantuia,  the 
test-diet  with  stool  examination,  the  fermentation  test,  together  with 
the  clinical  symptoms,  will  determine  the  type  of  disturbance  of  the 
intestinal  digestive  function.     The  fitidings  would  modify  the  diet. 

Dietetic  measures  are  of  special  value  in  reference  to  disturbances 
accompanied  by  constipation  or  diarrhea. 

I.  Laxative  foods  are  articles  which  increase  intestinal  peristalsis. 
Among  such  are  fruit  juices  and  raw  and  cooked  fruits,  such  as  apples, 
pears,  plums,  peaches,  strawberries,  gooseberries,  dates,  and  figs. 
Salads,  garden  vegetables,  due  to  water  contained  and  indigestible 
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residue,  such  as  melons,  cucumbers,  spinach,  tomatoes,  pumpkins, 
and  cabbage;  cider,  bonny-clabl>cr,  koumiss,  matzoon,  and  bacillac, 
through  formation  of  acid  products  and  gas,  increase  peristalsis. 
Some  of  the  fruits  and  vegetables  mentioned  have  a  similar  effect. 
Brown  bread  and  oatmeal  tend  to  move  the  bowels,  also  water  or 
carbonated  waters.  Sugar  has  a  laxative  efifect.  Considerable  fat, 
in  the  form  of  cream,  butter,  or  olive  oil,  aids  bowel  action, 

2,  Constipating  Foods. — Among  such  are  substances  containing 
astringent  agents,  especially  tannic  acid,  such  as  tea,  dried  bilberries, 
French  red  wines,  cocoa,  the  acorn  preparations,  such  as  acorn 
coffee,  acorn  cocoa;  mucilaginous  foods,  such  as  sago,  tapioca,  rice, 
and  barley;  also  foods  which  leave  little  residue  and  exert  no  irrita- 
tion, such  as  albumin-water  (white  of  egg  dissolved  in  >vater),  scraped 
raw  beef,  mutton  broth,  etc. 

Pathologically,  excess  of  carbohydrates  may  be  a  cause  of  diarrhea, 
as  may  excess  of  proteins. 

Milk  is  constipating  in  one  person,  laxative  in  another,  and  has 
no  special  effect  on  others.     Boiled  milk  is  usually  constipating. 

Dietetics  have  changed  markedly  during  the  last  few  years. 
In  chronic  colitis  with  diarrhea  the  chief  diet  was  formerly  scraped 
meat.  Mwlern  methods  allow  a  much  greater  variety,  and  the  em- 
ployment of  mashed  potatoes  and  boiled  rice  lessen  peristalsis  and 
are  often  of  considerable  value. 

Certain  foods,  when  taken  under  ordinary  conditions,  have  no 
marked  influence  in  increasing  peristalsis:  among  these  are  meats, 
fish,  meat  powders,  artificial  foods,  such  as  peptone,  nutrose,  soma- 
tose,  sanatogen,  plain  or  flavored;  eggs,  well-baked  bread  (wheat), 
crackers,  zwieback,  and  butter  or  fat  in  small  amount. 

Marked  secLsmting  of  foods  increases  peristalsis.  The  finer  the 
particles  of  focjd,  the  less  the  irritation;  the  coarser  they  are,  the 
greater  stimulation  they  produce  on  the  intestines. 

Gelatin. — 1  have  referred  to  the  value  of  gelatin  in  ulcer  of  the 
stomach  and  in  hyperchlorhydria.  Gelatin  does  not  build  up  new 
tissue,  no  matter  how  much  is  ingested,  though  it  may  diminish 
tissue  w^aste  (Voit).'     It  cannot  l>e  reconvertecl  into  a  protein. 

Kirshmann '  shows  that  gelatin  spares  protein  in  metabolism. 

The  ingestion  of  7,5  per  cent,  of  the  total  heat  requirement  of 
the  organism  in  the  form  of  gelatin  spares  23  per  cent,  of  tlie  body's 
protein,  while  60  per  cent,  gelatin  reduces  it  35  per  cent.  One  gram 
of  gelatin  furnishes  4.  i  calories.  About  50  grams  of  gelatin  represents 
this  requirement  in  a  person  weighing  154  pounds.  The  small 
amount  of  gelatin  has  nearly  as  much  effect  as  larger  quantities. 
Its  v^alue  in  typhoid  is,  therefore,  evident  to  lessen  nitrogen  excretion. 

Kaufmann  *  shows  that  when  the  lacking  t\Tosin,  cystein,  and 

'  Hermann's  Handbuch,  StofTwechsel,  1881,  p,  596. 
'Zeitschrift  fur  Biologie.  igoo,  Bd.  x\,  p.  54. 
•Pfltiger's  Archiv.,  1905,  Bel.  clx.  p.  440. 
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tryptophan  are  mixed  with  gelatin  in  the  proportion  in  which  they 
occur  in  true  protein,  and  are  given  to  a  dog  or  man,  nitrogen  equilib- 
rium may  be  established. 

Gelatin  does  not  yield  indol,  and  can  be  employed  in  the  form  of 
jellies  as  a  nitrogenous  substance  to  replace  proteins  in  cases  of 
indicantuia  (Herter).' 

In  severe  inflammation  of  the  intestines  artificial  feeding  may  be 
necessary,  by  rectum  or  subcutaneously. 

Rectal  alimentation  has  been  described  under  Diet,  in  Part  II. 

Sterile  olive  oil,  i  to  2  ounces  (30.0-60.0),  may  be  injected  subcu- 
taneously two  or  three  times  a  day  between  the  crest  of  the  ileum  and 
lower  border  of  the  ribs  (preferably).  Sterile  almond  oil  in  doses 
of  I  to  2  drams  (4.0-8.0)  may  be  substituted.  I  do  not  advocate, 
however,  the  subcutaneous  method. 

Normal  saline  solution,  i  pint  (500  c.c.)  to  i  quart  (liter),  may  be 
slowly  injected  in  the  same  region  in  case  of  collapse  or  hemorrhage. 

INTESTINAL  DYSPEPSIA 

With  intestinal  catarrh  or  biliary  or  pancreatic  obstruction  there 
is  perversion  of  intestinal  digestion.  These  conditions  will  not  be 
considered  here. 

Digestive  processes  in  the  intestine  may  become  abnormal  when 
the  intestinal  contents  are  no  longer  normal.  This  may  occur  even 
with  intact  mucosa  and  with  sufficient  bile  and  pancreatic  juice.  In- 
digestible food,  or  excess  in  some  special  types  of  food,  may  lead  to 
fermentative  or  putrefactive  processes  in  which  bacteria  take  part, 
and  may  produce  dyspeptic  symptoms. 

Indicanuria  or  saccharobutyric  putrefaction  occur  from  these 
conditions. 

There  may  be  functional  disturbances  of  pancreatic  digestion 
for  the  proteins,  carbohydrates,  and  fats,  or  any  one  or  two  of  these 
functions  may  be  disturbed. 

Riegel  describes  cases  with  marked  fermentation  of  the  carbo- 
hydrates. There  is  a  jejunal  diarrhea  of  gelatinous  semifluid  char- 
acter, often  quite  green,  with  bile-pigment  reaction  and  acidity. 
There  is  mucus  in  these  movements,  but  no  formed  elements,  such  as 
epithelial  and  round  cells,  which  occur  in  catarrhal  conditions. 
Catarrh  may  ultimately  result. 

Herter^  shows  that  there  is  an  intestinal  indigestion  in  children 
of  marantic  type,  in  which  there  is  intolerance  to  carbohydrates, 
and  light-colored  and  gray  or  fatty  stools  occur.  Indican  and  phenol 
are  found  in  large  amount  in  the  urine.  A  great  number  of  Gram- 
positive  bacilli  of  the  Bacillus  bifidus  type  occur  in  these  cases. 

Schmidt  and  Strassburger  describe  "  intestinal  fermentation  " 
as  dyspepsia  in  which  the  stools  are  light  yellow,  foamy,  with  the 

1  Bacterial  Infections  of  the  Digestive  Tract,  p.  267.  *  Ibid.,  p.  285. 
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odor  of  butyric  acid.  Fatigue,  discomfort,  loose  stools,  or  even  diar- 
rhea may  occur.  Abdominal  pains,  distention,  and  some  tenderness 
may  be  present.  These  cases  correspond  to  saccharobutyric  pntre* 
faction  (Herter).'  Dyspeptic  symptoms  may  be  due  to  the  decompo- 
sition of  proteins/  Various  symptoms,  as  stated,  may  be  present  with 
intestinal  dyspepsia,  such  as  distention,  pain,  borborygmi,  passage 
of  flatus,  feeling  of  discomfort  in  the  abdomen.  Diarrhea  or  irreg- 
ularity of  the  bowels  is  present;  loss  of  appetite,  eructations,  nausea, 
and  even  vomiyng  may  occur.  The  best  method  of  determining  the 
intestinal  functions  is  by  the  Schmidt-Strassburger  k-st-diei,  with 
examination  of  the  stool. 

Treatmeot-^That  variety  of  food  must  he  limited  for  which  the 
particular  disturbance  exists.  Liquid  or  semiliquid  diet  may  be 
necessary.  Indicanuria  and  saccharobutyric  pnirejatiion  must  l>e 
appropriately  treated. 

Lactic  acid  has  t>een  recommended  in  the  form  of  fermented 
milks,  such  as  koumiss,  matzoon,  bacillac,  kefir,  or  lactone-butter- 
milk;  chicken,  jellies,  gruels,  etc.,  can  be  given  later. 

Calomel  ^V  grain  (0.00  j  6)  four  times  a  day,  is  suggested  by  Van 
Valzah^  for  fermentation;  or  resorcin,  5  grains  (0.3)  t.  i.  d.,  is  excellent. 

Taka-diastase.  5  grains  (0.3)  t.  i.  d.,  is  valuable  in  amylaceous 
dyspepsia;  or  pancreon,  5  grains  (0.3)  t.  i.  d.,  in  disturbances  of  fat 
and  protein  digestion/  and  pancreatin,  same  dosage.  Cellasin,  5  to 
10  grains  (0.3-0.6),  given  t.  i.  d.  an  hoiu'  after  meals,  in  combination 
with  bicarbonate  of  soda,  10  grains  (0.6),  has  of  late  proved  valuable 
in  amylaceous  and  fatty  dyspepsia. 

Holadin,  an  extract  of  the  entire  pancreas  gland,  represents  all 
the  constituents  of  the  gland,  both  of  the  digestive  and  internal  secre-  . 
tions.  This  may  i>e  given  in  a  3 -grain  (0.3)  capsule.  One  would 
begin  with  one  capsule  immediately  Ijefore  or  two  hours  after  each 
meal,  and  increase  to  tivo  capsules  t.  i.  d.  The  writer  usually  adds  a 
tablet  of  secretin  or,  preferably,  prosecretin,  1  grain  t.  i.  d.,  to  the 
above  to  stimulate  pancreatic  secretion.  As  the  bile  salts  intensify 
the  action  of  the  pancreas,  one  may  at  times  substitute  capsules  con- 
taining holadin  and  bile  salts  (holadin,  2I  grains;  bile  salts,  4  grain  in 
each  capsule).  One  of  these  is  given  t.  i.  d.  about  three  hours  after 
meals.  Enterokinase  in  3-grain  (0.2)  doses  may  also  be  given. 
This  product  (Fairchild's)  is  still  in  the  experimental  stage.  Entero- 
kinase, a  ferment  *>f  the  duodenum,  activates  the  trypsinogen.  The 
writer  usually  first  tries  holadin  with  prosecretin  and,  lately,  the 
addition  of  enterokinase. 

In  conclusion,  I  would  advise  that  in  the  milder  cases  the  special 
food  stuff  which  causes  dyspepsia  should  be  limited  in  quantity,  but 

*  Bacterial  Infections  of  the  Digestive  Tract,  pp.  294.  300. 
'  Ibid.,  pp.  2S0,  306. 

*  Med.  News.  Jan,  17,  1903, 

*  True  Intestinal  Dyspepsia  (Einhortt),  Amer.  Jour,  of  Med.  Sciences.  Novcm- 
^>^i  1907;  also  Med.  Record,  September  4,  1909. 
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After  a  practical  disappearance  of  the  indicanitria,  with  clearing  of  the 
acute  condition,  one  should  reg^ulate  the  protein  diet  in  the  cases  of 
chronic  nephritis  according  to  the  amount  of  nitrogen  excreted  in  the 
urine.  Give  the  patient  what  he  can  take  care  of  and  no  more. 
The  colon  bacilli,  through  their  activity  in  the  decomposition  of 
proteins,  are  chiefly  responsible  for  the  pr<xluction  of  indoh  The 
Bacillus  aerogenes  capsulatus  and  the  Bacillus  putrificus,  when  pres- 
ent, favor  the  putrefactive  action  of  the  colon  bacilli  on  the  proteins,' 
Indicanuria,  I  believe,  further  influences  the  production  of  arterio- 
sclerosis. I  will  briefly  recount  an  interesting  case.  The  writer  was 
called  in  consultation  to  a  patient  suifering  from  persistent  vomiting 
w'hich  apparently  could  not  be  relieved.  On  physical  examination, 
evidences  of  arteriosclerosis  and  excessively  high  pulse  tension  were 
found.  Blood-pressure  was  taken  at  once  and  found  to  be  250. 
Under  the  hypodermic  administration  of  nitroglycerin,  3V  grain 
every  two  hours,  the  vomiting  rapidly  ceased  and  the  pressure  felL 
Sodium  nitrite  was  subsequently  added  to  the  treatment.  The 
urinary  analysis  at  tliis  time  showed  a  very  slight  chronic  nephritis. 
The  most  interesting  feature  of  the  case  was  that  the  patient  had 
during  the  course  of  the  preceding  two  years  several  such  attacks. 
Numerous  examinations  of  the  urine  had  l^een  made  by  competent 
pathologists,  and,  excepting  the  excessive  indicanuria,  no  evidences 
of  nephritis  had  been  found;  but  the  liigh  tension  and  arteriosclerosis 
were  always  present.  Numerous  eminent  consultants  had  examined 
the  patient,  and  all  agreed  that  the  indicanuria  had  an  influence 
on  the  arteriosclerosis.  The  author  believes  the  slight  nephritis 
found,  w^hen  he  saw  the  case,  to  be  undoubtedly  of  recent  development, 
and  that  the  indicanuria  had  a  direct  hearing  on  the  production 
of  the  arteriosclerosis.  There  were  no  evidences  of  syphilis  in  this 
patient  and  the  Wassermann  test  was  negative.  The  treatment  of 
this  condition  would  be  the  treatment  of  indicanuria  plus  the  reduc- 
tion of  blood -pressure  by  the  use  of  the  nitrites  and  tincture  of  aconite 
(old  Pharmacopoeia),  5  minims  t.  i.  d.,  as  recommended  by  Wm.  H. 
Thomson,  with  the  subsequent  addition  of  the  iodid  of  soda  or  of 
potash.  MetchnikofT  believes  that  his  experiments  have  now  estab- 
lished beyond  question  that  small  doses  of  paracresol  and  indol, 
acting  on  the  organism  over  a  longer  or  shorter  period,  are  capable  of 
inducing  chronic  lesions  of  the  nature  of  sclerosis.  Such  lesions  are 
the  ones  that  are  most  frequently  encountered  in  senility.  He  has 
demonstrated,  he  states,  that  the  phenols  and  indol  found  in  the 
urine  and  stool  are  not  the  excreta  of  our  tissues,  but  are  the  products 
of  the  permanent  microbian  flora.  It  is  not  unreasonable  to  suppose 
that  the  digestive  tract  can  constantly  harbor  an  injurious  flora, 
the  source  of  chronic  poisoning  leading  to  arteriosclerosis.  The 
colon  bacillus  and  Bacillus  perfringens  produce  poisons  which  are 
absorbed  by  the  intestinal  walls  and  are  capable  of  inducing  serious 
*  Herter.  Bacterial  Infect  ions  of  the  Digestive  Tract, 
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kstoQS  in  arterks.  kidDe^-s,  liver,  and  other  organs.     His 

tioos  are  described  in  the  Annales  de  rinsdtnt  PKtcnr,    Fns» 

October,  1910.  xxiv,  Xo.  10,  pp.  753-S31. 

Taylor '  recently  reports  transient  heart-blodc  doe  to  mdicannria. 

The  icXkmiag  test  is  reliable :  Place  in  a  test-tnbe  cqoal  quantities 
^10  c.c.  rA  eai±;  oc  urine  and  chemically  pore  coocentratMl  hydro- 
diloric  acid.  To  this  mixture  add  3  drops  01  |  per  cent,  si^hitiog  of 
potassium  permanganate.  Then  add  a  small  portkn  of  cfalarofann. 
I  or  2  more  drops  ot  the  permanganate  sohition.  and  a  ftw  drops 
more  ot  diloroform.  or  a  UHal  of  75  drops  '5  cc.  >  oc  cfalafoform,  and 
shake  \ig0rcu5ly  for  a  few  seconds. 

Indigo-Uue  is  deposited  in  presence  of  this  indicator-  Bile 
should  be  tested  for,  e^-en  if  there  are  no  evicfenccs  of  iaimdice. 
W.  H.  Porter's  scale  Plate  I  is  a  basis  of  comparisoa  in  the  ab- 
sence of  bile  test. 

Ro5enbach's  test,  which  consists  in  boiling  the  urine  with  nitric 
acid,  gives  a  Burgundy  red  if  putrefaction  is  present.  This  may  occur 
when  no  indican  is  found.     It  is  due  to  substances  of  a  like  dassw 

Treatment. — Diet. — Matzoon,  koumiss,  ladoae-buttermilk,  badl- 
lac:  later,  stale  crackers  with  butter,  boiled  rice,  and  jellies  igdatin' 
are  to  be  added.  Herter  shows  that  clinically  the  carbohydrates  have 
an  influence,  and  the  substitution  of  a  quickly  digested  carbohydrate, 
like  rice  which  has  been  well  cooked  and  forced  through  a  colander, 
or  large  quantities  of  bread  or  sugar,  will  lessen  the  excretion  of 
indican.  Taka-diastase  or  cellasin  can  also  be  given  to  aid  their 
digestion. 

Mediiztic^i. — Blue  mass.  5  grains  0.3  :  calomel.  5  grains  to.3». 
once  a  week,  and  a  saline  cathartic  for  a  short  period  daily. 

T/rotropin.  5  grains  0.3  .  with  benzc«ate  of  soda.  10  grains  (0-6 •- 
t.  i.  d..  has  cleared  up  many  case-,  albumin  casts,  bile,  and  indican 
disappearing  within  a  short  time.  This  shows  the  improvement  was 
not  due  to  the  mere  interference  with  indican  reaction.  Lactic 
acid  bacilli  tablets  are  useful.  Fairchilds  and  those  advocated  by 
Metchnikoff  have  ?iven  me  griod  re-uk>. 

Aspirin,  salicylate  of  soda,  and  sak»l.  5  to  10  grains  0.3-0.6  .  are 
of  ser\-ice,  as  is  also  choloirestin.  2  to  3  drams  S.0-12.0  t.  i.  d. 
The  followins;  ha-  sometimes  proved  oi  value : 

U.     S--:!rjh'^x^-':jo!3:e  of  Sixia  oiv; 

PerTnar.i'ar.:i:e  ^^jta--.  ^r   \I\-iii: 

Be:a-r.a;;-ho!  ^  sT   xlviij— M. 

Div.  in  capvjies  Xo   xl\-iii.     Shellac  cover 
Si?. — One  three  limes  a  day.  after  meals  ar.d  at  bedtime. 

Enterfxrlysis  is  valuable,  especially  the  injection  of  i  pint  to  i 
quart  ^50^^-1000  c.c. '  of  a  i :  1000  acetozone  solution,  with  the  patient 
in  the  knee -chest  posture.     This  should  be  retained  for  a  short  time. 
^  Jour.  Amer.  Med.  .\ss«x:..  .\phl  iS.  190S. 
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This  procedure  can  be  carried  out  every  day  or  few  days.  Gastric 
disturbances  should  he  investigated  a>td  corrected. 

George  A.  Tuttle  has  shown  that  potassium  iodid,  especially  in 
<2ases  with  arteriosclerosis,  will  lessen  indican.  Basham's  tincture 
has  been  of  benefit  in  some.  Some  have  advocated  acetozone  solu- 
tion (i :  1000),  I  pint  (500  c.c),  in  divided  doses  daily  by  mouth. 

Bassler^  recommends  rectal  instillations  of  autogenous  bacteria  and 
strains  of  the  colon  bacillus  in  chronic  intestinal -putrefaction,  but 
the  writer  does  not  advise  the  method.  The  author  recommends 
t€rotropin  treatment  combined  with  lactic  acid  bacilli  tablets  and  sour 
milks. 

SACCHAROBUTYRIC  T^PE  OF  INTESTINAL  PUTREFACTION 

This  type  of  decomposition  is  produced  chiefly  by  the  Bacillus 
aerogenes  capsulatus,*  Gram-positive.  Bacillus  putrificus  or  Gram- 
positive  diplococci  may  at  times  be  associated. 

The  Bacillus  aerogenes  under  anaerobic  conditions  can  attack 
carbohydrates  and  proteins.  Butyric  acid  is  often  formed  in  consider- 
able amount,  carbon  dioxid,  hydrogen,  ammonia,  and  often  propionic, 
caproic,  or  valeric  acids.  The  odor  of  the  movements  is  often  intense 
and  characteristic  of  butyric  or  caproic  acid.  Excessive  gas  is  liber- 
ated. The  seat  of  this  process  is  chiefly  in  the  large  intestine  and  lower 
ileum. 

When  proteins  are  attacked  there  is  less  gas  liberated.  With 
excessive  gas  production  the  feces  have  a  low  specific  gravity  and 
float  on  water.  There  are  small  bubbles  in  the  contents  and  the  feces 
are  a  light  color.  Patients  who  suffer  from  this  condition  do  not 
tolerate  well  either  carbohydrates  or  acids,  flatulence  and  diarrhea 
occurring  after  use  of  cereals,  starchy  food,  and  especially  sugar. 
The  mucous  membranes  of  the  digestive  tract  are  easily  irritated, 
and  there  may  be  epithelial  desquamation  in  the  mouth.  Howard  ^ 
has  described  instances  of  superficial  necrosis  of  the  mucous  mem- 
brane of  the  stomach  and  intestines,  associated  with  an  abundant 
presence  of  the  Bacillus  aerogenes  capsulatus.  These  necrotic  areas 
most  often  lie  beneath  the  folds  of  the  valvulae  conniventes  and  may 
occur  with  gas  cysts.  It  does  not  seem  likely  that  these  bacilli  are 
responsible  for  severe  acute  inflammatory  lesions  of  the  intestines,  but 
more  probably  for  the  subacute  enteritis  that  is  so  often  present  in 
cases  that  show  large  numbers  of  the  bacilli  in  the  stools.  There  are, 
moreover,  many  instances  of  acute  diarrhea  associated  with  free 
Bacillus  aerogenes  capsulatus  multiplication  and  w4th  severe  primary 
anemia,  and  in  children  capsulatus  infection  may  lead  to  the  develop- 
ment of  extreme  anemia  with  general  edema.     The  Bacillus  aerogenes 

*  Med.  Record,  Sept.  24,  19 10. 

*  Herter.  Bacterial  Infections  of  the  Digestive  Tract. 

'  Contributions  to  the  Science  of  Medicine,  dedicated  by  his  pupils  to  Wm. 
Henry  Welch  on  the  25th  anniversary  of  his  doctorate,  Baltimore,  1900,  p.  461. 
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capsulatus  is  an  active  hemolysing  agent^  and  many  instances  of 
**  primary  '*  pernicious  anemia  and  of  secondary  anemia  show  pro- 
nounced indications  of  excessive  saccharobutyric  putrefaction  (in- 
fection with  the  Bacillus  aerogenes  capsulatus),  and  probably  this 
infection  has  a  causal  relation  to  the  anemia.  Streptococci  (some- 
times of  oral  origin)  are  at  times  found  in  some  of  these  anemias  in 
addition  to  the  Bacillus  aerogenes  capsulatus,  and  the  anemia  may  be 
due  to  the  combination.  In  the  simple  cases  indol  is  generally 
absent. 

Combined    Saccharobutyric    and    Indolic    Type, — ^The    Bacillus 
aerogenes  capsulatus  is  also  able  to  break  down  proteins  into  a  suit- 
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J^ig   2^^^ — Chart  of  pernicious  anemia  demonstrating  value  of  enterodjrsis. 

able  form  for  the  use  of  other  putrefactive  bacteria,  among  which  are 
the  indol-forming  organisms. 

This  last  form,  associated  with  the  excessive  production  of  indol, 
is  the  most  severe  t\T)e.  and  these  cases  are  subject  to  auto-intoxica- 
tion, depressive  mental  conditions,  and  diminution  in  muscular 
pcnver  (muscle  fatigue),  according  to  Herter. 

In   the   se\'ere   types   the   anaerobic   organisms,   especially   the 

» On  Bacterial  Processes  in  the  Intestinal  Tract  in  Some  Cases  of  Advanced 
Anemia,  etc.  (Herter),  Jour,  of  Biological  Chemistry,  vol.  II,  Nos.  i  and  2.  Aug., 
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Bacillus  aerogenes  capsulatus,  produce  hemolytic  substances  whicli 
are  believed  to  have  a  bearing  (>«  the  production  of  pernicious  anentia. 

The  results  of  intestinal  irrigation  in  such  cases  have  been  favor- 
ably reported  by  Hollis  *  and  Ditman,"  as  in  Fig.  235,  with  marked 
improvement  in  the  hemoglobin  and  red  cells. 

.\rthrilis  deformans'  has  recenlly  been  imputed  to  putrefactive 
changes  in  the  intestinal  canal.  At  the  Red  Cross  Hospital  excellent 
results  were  secured  by  the  author  by  enteroclysts  and  fermented 
milks,  no  medication ;  the  swelling  in  the  joints  rapidly  subsiding. 

Treatment,— Careful  mastication  of  the  food,  cleanliness  of  the 
mouth p  and  correction  of  gastric  disturbances  are  necessary.  Sugars 
should  be  omitted,  starchy  food  cut  down,  and  meat  diminished  or 
eliminated  if  the  mixed  type  with  indican  is  present, 

Taka-diastase,  5  grains  (0.03)  t.  i,  d,,  aids  starch  digestion.  Pan- 
creatin  preparations  may  be  tried.  Holadin,  3  grains  (0.2),  with 
presecretin,  i  grain,  and  enterokinase,  3  grains  (0,2)  t.  i.  d.,  may  be 
substituted.  Pancrcon,  5  grains  (0.3)  t,  i.  d.,  is  useful.  The  fer- 
mented milks  are  of  special  value.  Lactic  acid  bacilli  tablets  are 
useful. 

Enteroclysis,  or  high  enemata,  wnth  saline  solution,  acetozone 
(i:  roooj  or  hydrogen  peroxid  (i:  1000).  are  of  service.  The  latter 
are  of  special  value. 

Ichthoform,  formidin,  ichthalbin,  aspirin,  salol,  salicylate  of  soda» 
5  grains  (0.33)  t,  i.  d.,  are  useful,  or  urotropin,  5  grains  (0.3),  with 
benzoate  of  soda,  lo  grains  (0.6)  t.  i.  d.  This  last  combination,  with 
the  addition  of  the  high  enema  of  acetozone,  1  quart  (liter),  strength 
1 :  1000,  I  have  found  of  great  value.  Permanganate  of  potash,  up 
to  1  grain  (0.06)  t.  i.  d,,  may  be  of  service.  Herter  suggests  the 
possible  value  of  dioxid  of  manganese.  Surgery  may  be  indicated  in 
extreme  cases.  If  dilatation  of  the  stomach,  not  responding  to  medi- 
cal treatment,  is  the  cause,  then  gastroenterostomy  is  indicated. 
With  failure  of  medical  treatment  and  progressive  anemia  and  mental 
disturbances,  Herter  suggests  appendicostomy  followed  by  entero- 
clysis.  I  am  opposed  to  shortening  or  short  circuiting  the  large  in- 
testine for  this  condition.  In  extreme  cases  Gant*s  cecostoray,  vnih. 
irrigation  of  colon  and  ileum,  might  be  of  service* 

ACIDOSIS  (ACETONURIA) 

Since  addosis  involves  the  problems  of  metabolism  and  is  considered 
a  toxemia,  a  brief  reference  to  the  subject  is  included  for  convenience 
under  Intestinal  Auto-intoxication.  The  healthy  performance  of  the 
functions  of  the  tissues  depends  on  certain  chemical  processes  taking 
place  in  solutions  of  a  certain  composition,  the  chemical  reaction  of 

*  Herter,  Bacterial  Infections  of  the  Digestive  Tract, 
■  Med.  Record,  Feb,  2,  1907, 

•  A  Preliminanr'  Report  on  the  Relation  of  Albuminous  Putrefaction  in  the 
Intestines  to  Arthritis  DefortnaTis,  by  Andrews  and  Hoke,  American  Journal  of 
Orthopedic  Surgery,  July,  1907;  also  Cornwall,  Med.  Record,  April  1,  1911. 
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which  is  faintly  alkaline.  Any  disturbance  in  metabolism  which 
tends  to  reverse  the  condition,  that  is,  to  diminish  the  alkalinity  of  the 
juices^  may  set  up  a  condition  of  acidosis.  This  disturbance  does  not 
necessarily  lead  to  an  actual  reduction  of  the  alkalinity  of  these  fluids; 
tlie  blood,  for  example,  since  considerable  quantities  of  acid  may  be 
produced  in  the  body  by  abnormal  metabolic  processes,  and  yet  lead 
to  no  appreciable  alteration  in  tlie  reaction  of  the  tissues  or  the  blood, 
being  neutralized  by  the  alkalis  in  the  body  fluids  and  cells  and  by 
ammonia  produced  from  the  hydrolysis  of  proteins,  w^hich  would,  in 
the  absence  of  the  call  for  an  alkali,  have  been  converted  into  urea  and 
excreted  in  that  form.  If  the  amount  of  acid  ingested  or  produced  in 
the  body  is  so  great  that  it  cannot  be  neutralized  or  disposed  of  by 
oxidation,  then  the  reaction  of  the  blm:>d  can  no  longer  remain  un- 
altered, there  will  be  a  reduction  of  its  alkalinity,  and  there  is  danger  of 
the  condition  passing  from  the  milder  one  of  acidosis  to  one  of  acid 
intoxication. 

Acidosis  is  characterized  by  excretion  in  the  urine  of  an  excess  of 
acid  radicles,  acetone  alone  in  the  milder  cases,  and  diacetic  acid  in 
addition  in  the  more  severe  types,  and  these  two,  with  B-oxybutyric 
acid  as  well  or  B-oxybutyric,  as  the  chief  in  the  most  severe  cases. 
There  is  sometimes  the  characteristic  sweet  odor  on  the  breath  from 
the  acetone,  particularly  in  dial>etes  or  with  acid  intoxication. 

The  simplest  test  for  determination  of  acidosis  is  the  disco\^er>^ 
of  one  or  more  of  these  acid  radicles— acetone  alone  or  the  others 
in  addition— in  the  urine.  The  amount  of  ammonia  in  the  urine  is 
also  a  valuable  indication  of  the  degree  of  acid  poisoning,  and  the 
odor  of  acetone  on  the  breath. 

The  reduction  of  the  alkalinity  in  the  blood  further  shows  there  is 
danger  of  acidosis  passing  into  acid  intoxication.  In  severe  cases  of 
acidosis  the  reaction  of  the  urine  to  an  alkali  serves  as  a  test  as  to  the 
comparative  severity  of  the  process.  A  large  amount  of  bicarbonate 
of  soda  may  be  taken  without  producing  neutrality  or  alkalinity  of  the 
urine  in  severe  cases. 

As  acidosis  may  exist  for  a  long  time  without  any  symptoms,  in 
some  cases  for  a  considerable  period,  and  in  others  with  none,  except 
that  the  patient  may  l^e  subject  to  digestive  disturbances,  and  since 
this  mild  type  of  acidosis  may  at  any  time  become  severe  and  even 
result  in  dangerous  acid  intoxication,  the  urine  shotdd  always  be 
examined  for  acetone  as  a  matter  of  routine.  This  is  particularly  true 
in  early  pregnancy  and  in  all  patients  about  to  be  operated  upon. 
The  presence  of  even  a  small  amount  of  acetone  previous  to  operation 
would  contraindicate  chloroform,  and  also  indicate  preparation  of  tlie 
patient  by  the  administration  of  soda  bicarbonate  previous  to  opera- 
tion. Other  anesthetics  may  produce  acetonuria  as  w^ell  as  chloro- 
form. In  fact,  the  wTiter  believes  the  administration  of  an  alkali 
(soda  bicarbonate)  several  days  before  operation  is  an  excellent  pro- 
cedure. 
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James  Ewing^  divides  cases  of  acidosis  into  two  main  groups: 

lone  without  fatty  dct^cncratdon  of  the  liver ^  as  represented  by  diabetic 

acidosis,  and  one  with  fatty  degeneration,  represented  by  the  toxemia 

of  pregnancy,   delayed   chloroform' poisoning,    Eck*s   fistula,    cycHc 

vomiting  in  children,  and  poisoning  by  hematoxic  immune  serum. 

Acetone  bodies  are  lo  11  nd  in  the  urine  in  a  large  number  of  other 

I  clinical  conditions  in  gastro-intestinal  diseases,  diseases  of  the  hver^ 

gastro-intestinal  diseases  accompanied   by   inanition,   starvation,  in 

some  cases  acute  yellow  atrophy,  phosphorous- poisoning,  etc.    Park^ 

.reports  cases  of  ileocolitis  with  acidosis  and  marked  respiratory  dis- 

^turbanceSi   and    Singer^   a   case    of    severe   auto-intoxication    with 

acetonuria,  extreme  bradycardia,  and  convulsions. 

Deprivation  of  the  carbohydrates  and  dependence  00  protein  and 
fats  results  in  the  development  of  acetone  bodies  from  the  latter. 

The  ingestion  of  carbohydrates  is  followed  by  lessened  acetonuriap 
and  advantage  has  even  been  taken  of  this  in  the  acidosis  of  dial>etes 
by  giving  temporarily  an  oatmeal  diet  to  relieve  the  acetonuria  and 
lessen  the  chance  of  a  subsequent  diabetic  coma.  Disturbance  of  the 
liver  functions,  with  interference  with  metabolism  as  a  result,  have» 

1  therefore,  an  influence  in  many  cases  as  noted  by  Ewing.  In  view  of 
the  occurrence  of  acetonuria  with  intestinal  auto-intoxication  and  ileo- 
colitis,  etc.,  and  the  probable  damage  to  the  liver  cells  by  the  toxins, 
further  interference  with  metabolism  with  acetonuria  resulting,  would 
readily  suggest  itself.  Postoperative  vomiting  from  acidosis  may  be  a 
decided  menace  to  the  patient.  The  writer  has  recently  treated  two 
severe  cases  of  Virgil  P.  Gibney,  following  the  administraiion  of  ether. 
It  occurs  most  frequently  after  chloroform,  but  also  after  ethyl 
chlorid  and  nitrous  oxid. 

These  cases  were  both  girls,  aged  eight  and  nine  years,  with  a 

previous  history  of    weak  stomachs    and  possibly  cyclic  vomiting. 

In  one  the  vomiting  was  so  persistent    that  nutritive  enemata  and 

saline  injections  combined  with  180  grains  of  soda  bicarbonate  were 

I  given  daily  for  a  week.     There  was  acute  congestion  of  the  kidneys, 

[with  large  hemorrhages  of  visible  blood  on  two  occasions.     Albumin 

id  casts  were  present,  but  the  specific  graxity  was  low,  due  to  the 

'large  injections  of  saline  solution  by  rectum,  and  quite  marked  diuresis 

resulted.     Preparatory  treatment  of  cases  with  acetone  in  the  urine 

.by  administration  of  soda  bicarbonate  is  indicated,  and  the  adniinis- 

'tration  of  oatmeal  or  of  glucose  mav  be  of  value. 

It  has  been  the  author's  object  to  merely  briefly  call  attention  to 
this  interesting  problem  of  acidosis,  and  to  suggest  in  future  a  careful 
examination  of  the  urine  for  the  acetone  bodies  in  all  cases. 

*  Acidosis  and  Associated  Conditions*  Arch,  InL  Med,,  1908,  ii,  jjOw 
'Jour.  Anicr.  Med.  Assoc.,  Sept.  17,  1910. 
'N*  y.  Med.  Jour,  June  26,  1909, 
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BOTULISM 

This  is  a  variety  of  meat-poisoning  due  to  the  Bacillus  botulinus» 
isolated  by  Van  ErmtMigeu  from  raw  ham.  The  symptoms  resembled 
those  of  so-called  sausage- poisooing.  This  same  type  of  poisoning 
has  occurred  from  eating  beans  that  were  imperfectly  canoed.  These 
were  probably  infected  through  the  manure  of  pigs.  Meat  may  be 
extensively  infected  with  the  Bacillus  botulinus,  and  cfmtain  a  large 
quantity  of  the  toxins,  without  showing  the  signs  of  decomposition. 
The  filtered  toxins  may  produce  the  effects. 

Incubatioti. — The  symptoms  seldom  appear  before  twelve  to 
twenty-four  hours  after  ingestion  of  the  infected  meat*  They  are: 
First,  disturbances  of  the  external  muscles  of  the  eyeball,  such  as 
ptosis,  abducens  paralysis,  disturbances  of  associated  movements 
with  nystagmus;  second,  disturbances  of  the  internal  muscles  of  the 
eyes,  such  as  enlargement  and  rigidity  of  the  pupils;  third,  there  are 
swelling  or  paralysis  of  the  tongue,  pharyngeal  and  laryngeal  paraly- 
ses, and  disturbances  of  the  heart  and  respiration;  fourtJi,  there 
may  be  weakness  or  paralysis  of  motion.  Changes  in  sensibility 
and  consciousness  usually  do  not  accompany  these  disturbances. 
Fever  has  frequently  been  absent  and  there  has  even  lieen  absence 
of  disturbances  of  the  stomach  and  intestines.  This  condition  is 
not  so  rare  abroad  and  occurs  in  this  country. 

Treatment,— ^Evacuation  of  the  gastro-intestinal  tract.  Treat- 
ment of  symptoms.  Herter  recommends  Kempner's  antitoxin  when 
procurable. 

HYDROGEN  SULPHID  AUTO-INTOXICATION 

In  health  the  formation  of  hydrogen  sulphid  seems  probably 
limited  to  the  large  intestine  and  a  small  adjacent  portion  of  the 
small  intestine.  Under  pathologic  conditions  it  is  formed  in  other 
parts  of  the  digestive  tract.  In  chronic  ectasia  hydrogen  sulphid 
is  at  times  liberated  when  putrefactive  changes  take  place.  Herter 
believes  the  eructation  generally  occurs  from  this  viscus,  so  that  no 
symptoms  result.  He  holds  that  the  stagnating  stomach-contents 
probably  go  on  to  the  formation  of  cystin,  and  that  the  Bacillus 
lactis  aerogenes,  Bacillus  coli,  and  other  bacteria  produce  hydrogen 
sulphid  therefrom.  Senator*  re|xirts  a  case  of  auto-intoxication  from 
hydrogen  sulphid  (hydrothionemia).  After  an  error  in  diet  the  patient 
became  ill  with  gastro-enteric  catarrh.  On  the  third  day  vomiting 
accompanied  with  the  odor  of  hydrogen  sulphid  occurred.  The 
patient  became  dizzy  and  went  into  collapse,  without  loss  of  con- 
sciousness. The  eructation  of  gas  continued,  and  the  first  urine 
gave  the  reaction  of  hydrogen  sulphid.     The  case  recovered. 

Betz'   and  Stefanio  and  Emrainghaus^   describe  cases.     Head- 

'  Berliti.  klin.  Wcx^henschr.,  v,  p.  254,  1868- 

^  Memorabilien,  Ix,  p.  145.  1864, 

*  Berlin,  klin.  Wochenschr,,  Ix,  pp.  477,  491,  1872. 
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ache»  dizziness,  delintini,  mental  depression,  drowsiness,  stupor,  and 
collapse  were  prominent  symptoms. 

Treatment. — Catarrh  of  the  gastro-intestinal  tract,  ectasia,  and  in- 
testinal putrefaction  must  receive  appropriate  treatment  as  required. 

ENTEROGENIC  CYANOSIS 

This  peculiar  t}^  of  auto-intoxication  was  first  described  by 
Stokvis.^  The  patient,  aged  fifty-eight,  suffered  from  severe  enteritis 
with  pronounced  cyanosis  of  the  skin  and  v^isible  mucous  membranes, 
together  with  a  swelling  of  the  terminal  phalanges.  Spectroscopic 
examination  of  the  skin  and  mucous  membranes  showed  a  band 
corresponding  to  the  absorption  spectrum  of  methenioglobin.  It 
w^as  believed  that  poison  substances  were  formed  in  the  intestines 
which  transformed  part  of  the  Iiemoglobin  into  methemoglobin. 
Talma  ^  reported  ,^  cases.  Van  der  Bergh  ^  reported  2  cases,  one  of 
which  was  evidently  due  to  sulphemoglobin  (from  hydrogen  sul- 
phid)  in  the  blo*xl,  and  in  the  other  the  blfx>d  contained  nitrites. 

Van  der  Bergh  also  reports  a  case  in  a  child  nine  years  of  age.  who 
suffered  from  marked  digestive  disturbanci-s  with  diarrhea.  Anuria 
was  marked.  Child  was  very  cyanotic  and  the  ends  of  the  fingers 
were  clubbed;  abdominal  distention  marked.  Urine  contained  no 
albiunin,  no  sugar,  but  a  little  indoL     No  cardiac  affection  present. 

Several  cases  of  sulphemoglobineraia  *  have  been  associated  with 
obstinate  constipation,  the  relief  of  which  has  been  followed  by 
improvement. 

Technic  of  Clinical  Spectroscopic  Blood  Ejcawiin^itcn:-- Several 
cubic  centimeters  of  blood  are  obtained,  preferably  from  a  vein. 
Examination  can  be  made  by  drawing  a  few  drops  from  the  ear  or 
finger*  The  blood  should  \ye  drawn  directly  into  about  twice  its 
volume  of  distilled  water;  This  lakes  the  blood  and  gives  a  watery 
solution  of  the  blood  pigment.  The  solution  is  then  filtered  several 
times  through  a  single  filter-paper  to  reniov^e  the  corpuscles  and  fibrin. 
A  few  drops  of  this  solution  are  placed  in  a  test-tube  or,  preferably,  in  a 
glass  dish  or  bottle  with  parallel  sides,  and  examined  with  the  spectro- 
scope by  transmitted  light.  To  the  specimen  distilled  water  is 
added  drop  by  drop  until  the  dilution  is  obtained  which  allows  a  good 
transmission  of  the  red  light  only.  If  a  black  band  is  seen  in  the 
red»  the  blood  contains  either  methemoglobin  or  sulphemoglobin. 
If  the  band  persists  on  the  addition  of  a  few  drops  of  ammonium 
sulphid,  the  pigment  is  sulphemoglobin;  if  it  vanishes,  it  is  met- 
hemoglobin. The  addition  of  a  reducing  agent,  as  hydrazene  or 
phenyihydrazene,  may  intensify  a  sulphemoglobin  band  which  was 
too  faint  to  lie  seen  otherwise. 

*  Festsch.  f.  V.  Leyden,  1.  p.  597.  1902. 
*Tiidschrift  voor  Geneesk,,  li.  p.  721,  1902* 

*  Deutsch.  Archjv,  f.  klin.  Med.,  xciii,  p.  86,  1905;  also  Berlin,  klin.  Wochcn- 
schr  ,  No.  1,  p.  7,  1Q06, 

*  Clarke.  IsJ.  Y.  Med.  Record,  Dec.  3,  1910. 
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Methemoglobin  results  from  drug  poisoning,  such  as  from  large 
quantities  of  bismuth  subnitrate,  or  from  auto-intoxicatioti  from  ab- 
sorption of  nitrites  from  the  intestines  in  chronic  diarrhea;  while 
sylphemoglobin  results  from  anto-intoxication  associated  with 
chronic  constipation,  the  result  of  h\^rformation  or  hyperabsorp- 
tion  of  HnS,  or  of  the  presence  of  an  abnormal  reducing  agent  in  the 
blood,  acting::  with  a  small  trace  of  H^S, 

Treatmeot. — ^This  should  be  directed  to  the  intestinal  tract. 
Proteins  should  l>e  reduced;  sour  milks  given;  purgatives:  en terocly sis 
and  the  general  treatment  of  intestinal  putrefaction  by  intestinal 
antiseptics  are  indicated. 

METEORISM   (TYMPANITES) 

This  is  defined  as  an  accumulation  of  gas  in  the  intestines.  Flatu- 
lence is  used  to  indicate  a  great  formation  of  gases  that  are  removed  by 
eructations  and  flatus. 

Part  of  the  gas  thus  accumulated  is  expelled  and  part  is  absorbed, 
and  thus  the  volume  of  gas  in  the  intestines  is  regulated. 

Etiology. — The  causes  of  tympanites  are  as  follows: 

1,  An  increased  introduction  (ingestion)  of  gas. 

2,  The  development  of  excessive  gas  within  the  intestines. 

3,  A  diminution  or  impairment  of  the  eliminative  power  of  the 
intestines  for  gases. 

1.  The  increased  introduction  of  gases  may  be  due  to  the  excessm 
drinking  of  aerated  beverages  or  the  swallowing  of  air. 

Areopltagy  (air  swallowing)  usually  occurs  in  hysteric  women, 
and  may  result  from  shock  or  emotional  disturbance*  It  is  generally 
involuntary,  due  to  spasm  of  the  pharynx.  The  symptoms  are 
distention  after  food,  loss  of  appetite,  frequent  noisy  eructations, 
often  insomnia  or  sleeplessness,  constipation »  Frequently  mucous 
colic  or  gastroptosis  (enteroptosis)  coexist.  Rapid  deglutition 
movements  precede  the  eructations. 

The  mucous  colic  or  enteroptosis  should  be  treated;  the  hysteria 
combated;  pharyngeal  spasm  checked  by  keeping  the  mouth  widely 
open,  applying  cocain  (i  per  cent.)  locally,  blisters  externally,  bella- 
donna,  bromids,  or  valerian  internally;  hypnotic  suggestion  in  some 
cases;  strychnin  to  stimulate  the  muscular  tone  of  stomach;  food 
should  be  concentrated, 

2.  Formation  of  Abnormal  Quantity  of  Gas  in  the  Intestines. — This 
may  be  due  to  fermentation  of  the  carbohydrates  or  to  putrefaction 
of  the  proteins.  An  excessive  amount  of  fermentable  or  putrefactive 
material  or  food  which  cannot  be  assimilated  are  factors.  Catarrhal 
conditions  influence  the  activity  of  the  ferment  and  putrefactive 
organisms. 

3.  Diminished  Elimination  of  Gases  front  the  Intestines. — This  is 
due  to  mechanical  obstruction  or  to  a  reduction  or  inhibition  (paral- 
ysis) of  the  muscular  power  of  the  intestinal  wall. 
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Among  the  causes  are  stenosis,  intestinal  obstruction »  paresis 
of  the  intestines  in  the  infectious  diseases,  such  as  typhoid  fever, 
pneumonia,  cerebrospinal   meningitis,  peritonitis,   etc. 

In  pathologic  conditjons,  where  there  is  circulatory  disturbance 
in  the  intestinal  walls,  as  in  peritonitis,  etc.,  absorption  of  gases 
must  be  interfered  with.  It  is  difficult  to  estimate  to  what  degree 
this  is  a  factor. 

NcrvoiiS  Meteorisfn,^This  is  most   common  in  the  hysteric,  and 

I  usually  occurs  as  a  diffuse  distention  of  the  abdomen  (tympanites 

hystericus),  but  also  as  a  circumscribed  swelling  (phantom  tumor). 

Various  factors  have  been  suggested,  such  as  swallowed  air;  in- 
sufficiency of  the  pylorus,  allowing  passage  of  air  from  the  stomach 
to  the  bowels;  or  continuous  contraction  of  the  diaphragm  (Talma). 

With  narcosis  the  abdomen  becomes  flaccid,  while  with  returning 
consciousness  meteorism  recurs»  and  air  cannot  Ix;  detected  entering 
or  leaving  the  tract,  hence  Talma  denies  that  there  is  any  increase  of 
gas  in  the  intestines.  Some  attribute  the  condition  to  acute  general 
paresis,  of  sudden  onset,  passing  off  rapidly,  analogous  to  other 
hysteric  paralyses. 

Symptoms. — The  shape  of  the  abdomen  is  usually  altered,  a 
feeling  of  tension  is  almost  always  experienced.  With  general 
meleorism  the  abdomen  is  distended  quite  symmetrically,  while 
with  partial  distention  the  affected  parts  stand  out  in  marked  relief. 

With  local  distention  the  coexistence  of  visible  peristalsis,  as 
with  stenosis,  simplifies  the  diagnosis.  The  degree  of  distention 
generally  corresponds  to  the  amount  of  gas  present;  but  the  weaker 
the  muscles  and  the  more  reduced  their  tone,  the  greater  is  disten- 
tion.     An  example  of  this  is  marked  tympanites  in  peritonitis. 

When  the  abdominal  muscles  are  tense  sometimes  the  diaphragm, 
heart,  and  lungs  are  forced  upward,  and  severe  dyspnea  results, 
which  occasionally  may  be  followed  by  a  fatal  issue. 

In  severe  cases  there  is  a  constant  feeling  of  pressure  and  a  desire 
to  pass  wind,  while  colicky  pains  are  sometimes  present*  As  a  rule, 
no  flatus  is  passed,  or  in  inconsiderable  amounts  at  long  intervals. 

Palpation  shows  the  abdominal  walls  are  very  tense.  They 
present  an  air-cushion  resistance.  The  percussion  note  is  abnonnally 
low  and  loud,  the  tympanitic  ring  is  usually  lost.  With  auscultatory 
percussion  a  metallic  sound  is  elicited.  The  liver  dulness  may  be 
reduced  and  finally  disappear.  There  are  some  cases  of  meteorism, 
in  which  the  wind  is  passed  almost  constantly  from  the  anus  with 
considerable  ootse.  Rosenheim  believes,  as  these  gases  are  odorless, 
that  the  air  is  pumped  into  the  rectum  and  emitted  again  as  flatus. 

Prognosis. — If  occlusion  of  the  intestines  is  present,  the  outlook 
lis  serious.     Ordinary  cases  are  favorable. 

Treatment.— This  should  l^e  directed  toward  removal  of  the 
cause  responsible  for  meteorism,  such  as  peritonitis,  typhoid,  stenosis, 
etc. 
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Drinks  and  foods  known  to  produce  flatulence  must  be  prohibited. 
Avoid  carbonated  waters,  beer,  champagne,  cider,  excessive  carbo- 
hydrates, rich  pastry,  etc. 

Intestinal  fermentation  or  intestinal  putrefaction,  if  they  cause 
^the  meteorism,  must  he  treated  after  the  methods  already  described. 

Among  the  intestinal  antiseptics  are  tcbthalbin,  ichthoform,  for- 
midin,  salol,  saHcylate  of  soda,  benzonaphtol,  urotropin,  and  sodium 
benzoate,  average  d(jse  of  each,  5  grains  (0.3)  t,  i.  d.  after  meals. 
They  may  be  given  in  shellacked  capsules.  Bismuth  salicylate  and 
bismuth  subnitrate,  5  to  10  grains  (0.3-0.6)  t.  i.  d,,  are  of  service. 

Calcined  magnesia,  lime-water,  and  charcoal  are  suggested  to 
absorb  the  gas. 

In  mild   forms  of   flatulency    various  carminatives  have   l:>een 

employed,  such  as  caraway  seed,  peppermint,  mint,  thyme,  cinnamon, 

cloves,  anise  seed,  nutmeg,  sassafras,  and  fennel.     These  are  liest 

Jj^iven  as  infusions.      Asafetida  and  the  oil  of  cloves  are  believed  by 

Brunton  to  aid  absorption  of  CO,  and  H^S. 

Cathartics  and  laxatives  may  be  necessar>^  when  there  is  no 
peritonitis  or  obstruction.  Physostigmin  salicylate,  jhf  to  ^V  grain 
(0,0006-0.001).  has  been  recommended  in  severe  cases. 

Massage,  abdominal  douches,  electricity,  and  electric  enteroclysis 
are  of  service  in  cases  where  there  are  no  anatomic  lesions.  Friction 
of  the  abtlijmen  with  spiritous,  aromatic,  or  ethereal  substances,  such 
I  to  camphorated  oil,  turpentine,  oil  of  cajeput,  etc,  are  serviceable. 

The  intrcxluction  of  a  colon-tube  may  aid  the  escape  of  gas. 
Water  enemata  of  soapsuds,  containing  spirits  of  menth,  piperit., 
I  dram  ^4.0),  or  oil  of  turpentine,  i  dram  (4.0),  are  useful. 

Puncturing  the  intestines  with  a  trocar  is  a  dangerous  procedure. 

Mctcorism  in  the  hysteric  occasionally  disappears  without 
[treatment.  Attention  should  be  paid  to  the  nervous  condition. 
iValrrian  and  asafetida  are  useful  by  moutli  or  enema  in  such  cases. 

Pill  asafet.,  one  t.  i.  d.;  emulsion  (milk)  asafet.,  1  to  2  ounces 
(3o^i-6<i,u;,  by  enema. 

Zinc  valer.,  2  grains  (o.  125),  or  ammon.  valer.,  5  grains  (0.3),  t.  i.  d. 

Tifict.  vuler.  with  tinct.  lavend.  co.,  on  2  ounces  (60.0).  Dose, 
I  dram  (4.0^  in  water  t.  i.  d.  after  foi>d.  Iron,  arsenic,  and  str>*chnin 
are  of  tonic  value  in  the  nervous  cases. 

MaiHiage,  frictH»n,  and  a  tight  abdominal  band  are  u^uL 

WrreSTINAL  PAIN  (INTESTINAL  COLIC;  ENTERALGIA) 

Intent inal  piiin  can  be  distinguished  as  follows: 
I.  Puni  originating  from  inflammation  of  the  intestinal  wall  or 
of  its  peritoneal  coat. 
3.  Pain  of  colic. 

3.  NervouH  enteralgia,  described  under  Neuroses. 
Colic  I'l  the  pjiinful  stimulation  of  the  intestinal  nerves  whidi 
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is  produced  by  severe  tonic  contractions  of  the  intestioes.  G.  F, 
Shiels  ^  holds  that  the  pain  is  produced  in  the  peritoneal  coat.  Kast 
and  Meltzer  have  demonstrated  by  a  series  of  experiments  that  the 
intestines  are  sensitive  to  pain. 

Etiology. — Organic  lesions  of  the  intestines,  excess  in  or  improper 
articles  of  food,  cold  drinks,  substances  causing  marked  gas  forma- 
tions, fecal  accumulation,  intestinal  worms,  foreign  bodies,  gall- 
stones, enterolithSp  tainted  foods,  large  quantities  of  mucus,  as  in 
mucous  colic»  exposure  to  cold,  gout,  occasionally  ulcers,  internal 
strangulation  of  the  bowels,  stenosis^  purgatives,  lead-  and  copper- 
pKDisoning  may  produce  colic. 

Symptoms.^The  pain  of  colic  is  peculiar — pinching,  boring,  or 
occasionally  of  a  tearing  character — it  occurs  in  paroxysms  which 
may  last  a  few  seconds  or  Ixr  prolonged  several  hours.  It  usually 
appears  suddenly  and  disappears  as  rapidly.  Its  intensity  may  be 
so  severe  that  fainting  and  collapse  occur. 

If  colic  begins  from  error  in  diet,  there  may  be  gastric  disturb- 
ances, belching,  nausea,  and  vomiting.  Obstinate  constipation  and 
flatulence  may  be  present,  or  if  the  cause  Ik*  from  improper  fotxl, 
diarrhea.  The  pain  frequently  starts  at  the  umbilicus  and  remains 
localized  or  radiates  in  other  directions.  The  face  of  the  patient 
shows  his  suffering.  Pressure  over  the  abdomen  relieves  the  pain 
in  some»  while  in  others  it  increases  it.  There  may  be  straining 
sensations  in  the  bladder  and  rectum  and  tx^casionally  borborygmi 
can  be  heard.  Peristaltic  movements  can  be  seen  in  thin  patients. 
If  accumulated  fecal  masses  and  gas  are  evacuated  spontaneously 
or  by  injections,  the  attack  rapidly  subsides. 

Spastic  contractions  of  the  intestines  may  l>e  encountered.  If 
they  involve  a  large  part  of  the  bowels,  as  in  lead -colic,  the  abdomen 
appears  trough  shaped.  In  stercoral  and  wind-colic,  it  is  usually 
tympanitic. 

Diagnosis. —  In  enteralgia  due  to  anatomic  lesions  of  the  intes- 
tines the  pain  is  increased  by  pressure.  There  is  frequently  diarrhea 
and  the  stools  contain  blo«:>d,  mucus,  and,  rarely,  pus. 

With  rheumatism  of  the  abdominal  muscles  the  pain  is  superficial 
and  not  within  the  abdominal  cavity.  It  often  changes  its  locaticm. 
Pressure  increases  the  pain,  while  rest  and  antirheumatic  medicines 
diminish  it. 

With  peritonitis  there  are  fever,  tenderness  on  pressure,  muscular 
rigidity,  meteorism,  absence  of  abdominal  respiration,  increase  of 
polynuclears,  and  leukocytosis. 

Hyperesthesia  of  the  abdominal  wall  usually  occurs  in  hysteria 
and  neurasthenia.  The  pains  are  superficial,  lying  chiefly  in  the 
skin.  The  faradic  current  often  removes  the  pain.  Biliary  and 
renal  colic  are  recognized  by  the  location  of  the  pain  and  character- 
istic symptoms.  Neuralgic  pains  are  superficial  and  radiate. 
^  Amer.  Jour,  of  Surgery,  April,  190S. 
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Prognosis.— These  cases  end  in  recover>%  with  rare  exceptions. 

Treatment ^ — For  the  relief  of  pain,  morphin  by  hi^xxiennic,  | 
J  grain  (0.008-0.016),  or  codein,  the  same  or  e\"en  a  double  dose,  ofl 
tincture  of  opium,  10  minims  (0.59  cc).  heat  to  the  abdomen,  and 
hot  saline  enema  or  enterod)rsis  at   115®  F.    Squibb's  mixture  is 
useful. 

Later,  the  bowels  should  be  thoroughly  evacuated  by  an  enema, 
the  simple  soapsuds  enema«  i  quart  (liter),  or  which  may  contain  J 
pint  (250  ex.)  of  olive  oil  and  i  dram  (4.0)  of  spirits  of  turpentine, 
A  cathartic,  castor  oil,  ij  ounces  (45,0),  or  calomel,  5  grains  (0.3), 
followed  by  a  saline  cathartic,  should  be  given. 

The  cause  of  the  colic  should  be  corrected,  as  should  any  errors  in 
diet.     Fluid  diet  should  be  employed. 

Tincture  of  belladonna,  5  to  10  minims  (o.3-o,6)>  the  writer  finds 
of  value. 

VISCERAL  ARTERIOSCLEROSIS 

Harlow  Brooks  ^  calls  to  our  attention  that  the  presence  of  dimin- 
ished visceral  function,  with  occasional  and  otherwise  unaccountable 
elevations  of  the  blood -pressure,  should,  particularly  in  connection 
with  possible  etiologic  factors,  lead  to  a  suspicion  of  some  localized. 
if  not  general,  area  of  arterial  disease.  WTien  associated  with  pain 
of  peculiar  anginal  character,  location  in  some  special  organ  may  be 
within  the  range  of  possibility.  I  feel  quite  certain  that  careful 
observation  of  cases  of  obscure  abdominal  pain,  paroxysmal  in  char- 
acter and  associated  with  elevation  of  the  blood -pressure,  will  event- 
ually make  it  possible  to  diagnose  these  generally  unrecognized  types 
of  arterial  disease  while  in  a  stage  when  something  may  still  l^e  done* 
for  their  alleviation  or  for  the  prevention  of  their  further  progress. 

Some  of  these  patients  give  a  history  of  nervousness,  gastric 
catarrh,  and  pain;  vomiting  and  even  hematemesis  may  occur. 
Meteorism  and  constipation  are  not  uncommon.  Pain  over  the 
pancreas  and  intestinal  functional  disturbances  have  been  noted. 
When  such  svTuptoms  occur  in  a  patient  with  well -marked  arterio- 
sclerosis, and  are  relieved  by  iodids  and  nitrates,  one  is  justified  in 
diagnosing  abdominal  arteriosclerosis.  The  determination  of  in- 
creased blood -pressure  by  means  of  the  sphygmomanometer  aids  the 
diagnosis  of  the  milder  types  of  such  eases.  This  method  should 
always  be  employed.  Under  Indjcanuria  the  WTiter  reports  an  inter- 
esting case. 

Etiology.^AIcohol,  nephritis,  syphilis,  old  age,  tuberculosis, 
tobacco  excesses,  and  toxemia  are  the  chief  causes. 

Perutz  ^   show^s  we   must   differentiate   between   angina  pectoris! 
and  angina  abdominis  due  to  arteriosclerosis: 

I  have  recently  seen  several  cases  who  have  complained  of  paini 

in    the    epigastrium,    belching,    constipation,    and    headache.     TheJ 

^  Amer,  Jour,  Med.  Sci, 

^  Miinch.  Med,  Wochetischr.,  May  28  and  June  4.  1907, 
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gastric  analysis  showed  deficient  hydrochloric  acid  secretion  and  the 
pulse  the  characteristics  of  arteriosclerosis.  Treatment  afforded 
no  relief  until  the  nitrites  were  administered.  "  Gilbride  ^  reports  a 
numlaer  of  cases  with  symptoms  of  pain  in  the  epigastric  or  umbilical 
regions^  rarely  in  the  lower  abdomen.  This  is  increased  by  exertion 
and  in  some  cases  during  digestion.  Weakness,  loss  of  weight, 
abdominal  distention,  and  Ix-lching  are  present.  Bowels  are  con- 
stipated or  there  is  constipation  alternating  with  diarrhea,  or  occa- 
sionally normal  movements.  There  may  be  vertigo  or  disturbances 
of  vision.  The  gastric  analysis  showed  in  most  cases  deficiency  of 
hydrochloric  acid;  in  one  it  was  nearly  absent  and  in  one  normal. 
Stomach  motility  normal  or  increased.  Lactic  acid  and  Boas- 
Oppler  bacilli  were  absent.  Cancer  had  been  suspected.  The 
radial  pulse  and  blood-pressure  may  show  arteriosclerosis.  In  some 
cases  there  are  no  evidences  of  this,  but  there  are  two  symptoms 
significant  of  abdominal  arteriosclerosis — tendirness  of  the  abdaminal 
Enorta  with  epigastric  pulsation.  Some  patients  may  have  attacks 
of  angina  pectoris  with  pain  referred  to  the  epigastrium.  The  age 
of  the  patient  is  usually  ov^er  forty,'*  Ortner  *  has  contributed  to  the 
subject,  demonstrating  the  disturbances  of  the  motor,  secretonr%  and 
absorptive  functions  of  the  intestines  due  to  arteriosclerosis:  and 
Akin''  has  reported  several  cases.  Nitrites  afford  the  most  relief, 
with  the  addition  of  potassium  or  sodium  iodid.  Tincture  aconite, 
5  to  ID  drops  t.  i,  d.,  aid  in  lowering  excessive  high  tension. 


SENILE  DYSPEPSIA 

The  dyspepsia  of  old  age  has  been  investigated  by  Fenwick,*  who 
shows  that  in  every  loo  cases  of  chronic  dyspepsia  in  persons  ov^er 
sixty-five  years  of  age,  66  are  secondary  to  organic  diseases  of  some 
important  organs  of  the  body,  while  34  owe  their  symptoms  to  a  pro- 
gressive degeneration  of  the  secretory  structures  of  the  stomach  and  in- 
'  testines.  Disease  of  the  kidneys,  heart,  lungs,  liv^er,  or  a  gouty  condi- 
tion all  have  a  bearing  in  a  large  percentage  of  cases  on  the  gastro- 
intestinal disturbances  of  the  aged,  and  in  a  certain  number  gastric 
hypersecretion  of  long  duration  resulting  from  an  old  gastric  or  duod- 
enal ulcer  may  be  a  factor.  Chronic  appendicitis  or  fibroid  degener- 
ation of  the  appendix  may  also  result  in  gastro-intestinal  disturbances. 
In  about  one- third  of  the  cases  no  organic  change  can  be  located 
in  any  particular  organ.  There  is,  however,  an  impairment  of  the 
secretory  functions  of  the  digestive  tract,  the  general  assimilative 
powers  decline,  the  body  assimilates  less  organic  matter,  and  de* 
stroys  less  inorganic  material  with  a  resulting  waste  of  tissue  in 
many  cases.     In  others  disturbances  of  metabolism  ticcur,   which 

*  Gastro- intestinal  Disturbances  Due  to  Arteriosclerosis,  Jour.  Amer.  Med. 
Assoc..  March  20,  1909  -  Volkmann.  Saraml.  klin,  Vortr.,  No.  347. 

*  Jour.  Amer.  Med.  Assoc,,  June  5,  1909. 

*  London  Lancet.,  Nov,  6,  1909. 
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result  ill  obesity  and  in  the  derangement  of  the  eliminative  functions. 
In  such  there  is  associated  frequently  fatty  degeneration  of  the  organs. 

Even  though  there  l>e  no  marked  evidences  of  general  arterio- 
sclerosis»  the  author  Ijelieves  these  disturbances  of  the  gastro-intes- 
tinal  functions  in  the  aged  to  be  in  most  cases  a  manifestation  of 
visceral  arteriosclerosis,  varying  from  a  mild  to  a  severe  type,  with 
resulting  damage  to  the  glands  presiding  over  the  functions  of 
digestion. 

Undoubtedly,  the  condition  of  the  mouth,  deficiency  or  absence  of 
teeth,  decayed  roots,  with  associated  putrefaction  in  the  mouth,  all 
have  an  influence.  Insufficient  mastication  also  has  a  bearing  on  tlie 
subject. 

Gastric  Analysis. — Examination  of  the  gastric  contents  after  the 
test 'break  fast  shows  a  diminution  of  free  hydrochloric  acid  (hypo- 
chlorhydria),  and  sometimes  even  achylia  gastrica. 

Intestinal  Functions.— The  functions  of  the  intestinal  digestion 
should  be  tested.  Intestinal  fermentation  or  intestinal  putrefaction 
are  present. 

Symptoms. — Belching  of  gas  and  flatulence  occur.  Constipation 
is  usually  present,  though  in  some  it  alternates  with  a  diarrhea. 
Many  cases  suffer  from  loss  of  appetite  and  from  insufficient  nutri- 
tion and  there  is  loss  of  weight  as  a  result. 

Other  patients  are  of  a  difi'erent  type  and  are  obese.  They 
sufi'er  from  belching  of  gas  and  flatulence.  Their  appetite  is  good, 
in  fact,  cannot  be  satisfied,  but  elimination  is  imperfect.  The  stom- 
ach is  atonic,  but  pyloric  insufficiency  is  often  present.  There  is 
atonic  constipation,  but  it  frequently  alternates  with  lienteric  diarrhea. 

The  first  class  of  patients,  the  asthenic  type,  Niles'  classifies  as 
hyperkoric  dyspepsia,  in  whom  there  is  early  satiety  for  food,  loss  of 
appetite,  or  even  sitophobia.  As  a  result  scarcely  sufficient  food  is 
ingested  to  properly  support  life. 

The  second  class,  the  obese  or  sthenic  type,  he  characterizes  as 
akoric  dyspepsia,  since  tliey  are  never  satiated. 

One  also  meets  among  the  aged  cases  with  very  marked  symptoms 
such  as  described  under  Visceral  Arteriosclerosis. 

Diagnosis*— -The  diagnosis  can  be  made  by  exclusion  of  other  fac- 
tors, taken  in  asstxnation  with  the  age  of  the  patient.  The  deter- 
mination of  increased  blood  pressure  by  means  of  the  sphygmo- 
manometer is  also  of  value.     It  should  always  be  employed. 

Treatment. — The  mouth  should  be  cleansed  with  boric  acid,  glyco- 
thymolin,  listerin,  borolyptol,  or  some  mild  antiseptic  several  times 
daily.  Old  rmits  and  decayed  teeth  should  be  extracted  and  arti- 
ficial teeth  should  be  worn,  so  that  the  patient  can  masticate  properly. 
Active  catharsis  should  be  avoided :  simple  remedies,  such  as  purgen, 
cascara,  phenolax,  regulin,  and  small  enemata  of  olive  oil,  are  indi- 
cated. Dilute  hydrochloric  acid  with  nux  vomica  should  be  given 
^Amer.  Jour.  Med.  Sci.,  Jan,  1911. 
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for  the  sobacidity.  A  convenient  preparation  is  oxyntin  with  nux 
vomica  in  capsules,  5  to  10  grains  (0*3-0.5)  t.  i,  d.,  before  or  after 
meals.  Taka'diastase»  5  grains  (0.3)  t.  i.  d.,  is  valuable  to  aid  starch 
Indigestion,  and  holadin,  5  to  10  grains  (0,3-0.5)  t,  i.  d.,  or  some  other 
pancreatic  preparation  for  intestinal  dyspepsia. 

Other  remedies  are  noted  under  the  section  on  that  subject. 
The  nitrites,  nitroglycerin,  yU  to  z\  ^ain  t.  i.  d.,  or  more  frequently, 
sboiild  be  administered  for  the  arterial  condition,  and  the  iodids  may 
be  added,  sodium  iodide  5  grains  (0.3)  t,  i.  d.;  preferably,  as  it  causes 
less  disturbance  of  the  stomach. 

Exercise. — Those  cases  characterized  by  malnutrition  should 
take  a  minimum  amount »  but  be  in  the  fresh  air  a  much  as  possible, 
while  activity  is  indicated  for  the  obese  within  the  limits  of  fatigue. 

EHei. — Food  should  l>e  prepared  in  the  most  digestible  form.  It 
is  preferable  to  administer  four  or  five  small  meals  daily  to  three  large 
ones.  In  tlie  asthenic  cases  with  malnutrition,  f(x>d  of  a  high  calorie 
value,  such  as  fats  and  starches  carefully  prepared,  are  indicated,  while 
patients  of  obese  type  should  receive  a  minimum  of  these.  In  these 
cases  the  frequent  small  meals  relieve  l>est  the  sensation  of  hunger. 
The  above  rules  are  only  general. 

As  the  condition  is  one  of  deficient  hydrochloric  acid  secretion, 
the  diet  can  be  much  the  same  as  for  achylia  gastrica. 

In  the  earlier  stage  of  treatment  peptonized  milk  may  be  given 
for  a  brief  period.  Matzoon,  koumiss,  lactone-buttermilk,  bacillac, 
eggs,  and  barley  and  rice  gruel.  Excessive  fluids,  however,  tend  to 
produce  too  much  gas  in  some  patients. 

Small  quantities  of  thicker  gruels  and  soups,  stich  as  pea,  strained 
bean*  potato,  barley,  rice^  and  sago  often  agree.  Fen  wick  holds  that 
barley,  oatmeal,  and  rice  must  be  given  with  caution.  Much  de- 
pends, however,  on  the  cooking  of  the  cereal,  which  must  be  thorough, 
and  it  should  be  passed  through  a  colander  so  to  ensure  removal  of 
the  membranous  coverings. 

As  the  patient  improves,  meat  should  be  given  in  small  quantities 
and  finely  minced,  such  as  fish,  chicken,  game,  calves*  brains,  sweet- 
bread, calves*  feet»  rare  or  raw  scraped  beef,  and  pigeon. 

Fats,  such  as  butter  or  cream,  most  l^e  tried  on  the  sthenic  cases 
suffering  from  malnutrition.  They  sometimes  agree  and  at  times  not. 
The  diet  must  l>e  necessarily  modified  by  tlie  conditions  found  in  the 
functions  of  the  intestine,  which  as  noted  shtnild  l^e  determined. 
Red  meat  should  he  avoided  when  there  is  intestinal  putrefaction 
of  a  marked  character,  and  the  condition  should  receive  treatment. 
Toast  baked  in  the  oven  to  dry  it  out  and  zwieback  are. preferable  to 
bread.  Crackers  are  admissible,  green  vegetables  and  oranges  may 
be  tried.  If  plain  milk  disagree  and  peptoni/.ed  milk  be  disagreeable, 
a  little  lime- water  or  citrate  of  soda  may  be  added  to  the  milk. 

Flavored  sanatogen,  tropon,  or  somatose  may  be  added  to  the 
milk  or  gruels. 
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ANOMALIES  IN  THE  POSITION  AND  FORM  OF  THE  INTESTINES  j 

ENTEROPTOSIS 

Various  anomalies  in  the  position  and  form  of  tlie  intestines  occtir, 
in  some  cases  congenital  and  in  others  acquired,  of  which  Koch  and 
Cm-shman  have  made  a  study. 

They  may  Ix;  congenital  in  some  cases,  acquired  through  copros- 
tasis,  the  weight  of  a  tumor,  or  the  formation  of  adhesions,  in  the 
majority  of  cases  the  colon  being  affected.  Various  angulations  of 
the  sigmoid,  especially  due  to  adhesions,  are  described  by  J,  P. 
Tut  tie.  Inflation  with  air  and  the  use  of  bismuth  injections  with 
the  Jt-rays  aid  diagnosis. 

Hirschsprung's  disease,  or  congenital  primary'  dilatation  and 
h%^p€rtrophy  of  the  colon,  is  found  at  birth.  Dyspeptic  symptoms, 
obstinate  constipation,  and  colicky  pains  with  great  distention  are 
present.  By  insertion  of  a  finger  or  catheter  into  the  rectum  a 
movement  will  occur  widi  relief  of  tlie  distention.  Enterodysis, 
electricity »  etc.,  are  of  value. 

Idiopathic  dilatation  of  the  colon  is  a  rare  event,  and  enteroptosis, 
tlie  most  common  displacement,  is  dcscriljed  under  Gastroptosis, 

Idiopathic  dilatation  of  the  colon,  in  which  there  is  no  mechan- 
ical obstruction  to  the  feces,  ma\^  be  congenital,  develop  early  or 
later  after  birth,  or  l>e  acquired  in  adult  life.  Nervous  derange- 
ment, habitual  constipation,  rickets,  or  chronic  colitis  may  be  fac- 
tors. The  colon  and  especially  the  sigmoid  are  greatly  distended, 
so  that  the  protrusion  of  the  abdomen  may  justify  the  terra  "  bal- 
loon man/'  Constipation  or  irregularity  of  the  bowels,  gaseous  dis- 
tention, intestinal  putrefaction,  shortness  of  breath,  etc*,  occur. 
Enteroclysis,  regulation  of  the  bowels,  diet,  and  treatment  of  indi- 
canuria  are  indicated.  Abdominal  support  is  of  service.  Rarely, 
operative  procedure  is  required. 


INTESTINAL  SAND 

This  material  is  gritty »  contains  organic  matter,  inorganic  salts, 
especially  calcium  phosphate  and  carbonate,  but  no  clwlesterint  which 
distinguishes  it  from  biliary  sand. 

It  has  been  considered  by  some  as  a  manifestation  of  the  arthritic 
diathesis.  It  is  usually  associated  with  mucous  colic  or  possibly 
constipation.  It  occurs  generally  in  women  between  thirty  and  forty 
years  of  age. 

The  associated  condition  must  be  treated.  Sodium  bicarbonate 
and  bismuth  salicylate  have  been  recommended. 

False  intestinal  sand,  such  as  the  residue  of  vegetable  food, 
especially  from  pears,  must  not  be  mistaken  for  true  sand.  Symp* 
toms  are  absent. 


CHAPTER   XXII 


INFECTIONS  BY  THE  BACILLUS  COLI 

Invasion  of  tlie  kidneys  by  the  colon  bacillus  is  not  a  particularly 
uncommon  occurrence.  As  the  autlior*  has  diagnosed  this  condition 
as  a  serious  complication  in  a  number  of  cases  of  typhoid  fever,  and 
r  as  he  has  furthermore  observed  the  invasion  of  other  organs  by  the 
colon  bacillus,  it  seems  proper,  in  view  of  its  source,  that  this  infec- 
tion should  be  described  in  this  volume.  The  colon  bacillus  has, 
furthermore,  a  definite  relaticm  to  certain  infections  in  the  gastro- 
intestinal tract.  For  example*  it  has  been  found  as  a  factor  in  acute 
appendicitis  and  also  in  the  fluids  of  acute  peritonitis.  It  has  Ix^en 
responsible  for  inflammation  of  the  pancreas,  for  gall-bladder  inflam- 
mation, and  colon  bacilli  have  been  found  as  the  nucleus  of  gall- 
stones and  pancreatic  calculi. 

Furthermore,  Fen  ton  B.  Tiirck  has  fed  colon  bacilli  to  dogs  and 
has  experimentally  produced  gastric  ulcer  in  these  animals. 

Reference  has  been  made  to  Herter's  investigations  into  intestinal 
putrefaction  as  to  the  influence  of  the  Bacillus  aerogenes  capsulatus 
in  the  producHon  of  pernicious  anemia.  The  possibility  that  this 
last  condition  may  at  times  be  the  result  of  colon  baciUi  infection 
is  suggested  by  A.  Charlton-  in  his  researches  at  McGill  University  in 
an  article  entitled  On  the  Anemia  Produced  by  Repeated  Injections 
of  Cultures  of  a  Colon  Bacillus  of  Low  Virulence.  Striking  results 
followed  intravenous  injections — ^the  experiments  being  carried  on 
for  many  weeks. 

They  were  as  follows:  Advanced  anemia  occurred,  in  some 
respects  strikingly  like  the  conditions  found  in  pernicious  anemia, 
namely,  a  great  diminution  in  the  nunilxT  of  red  cells,  marked 
poikilocytosis*  the  api>earance  of  pear-shaped  cells,  crescents,  macro- 
cytes,  microcytes»  and,  lastly,  nucleated  red  cefls.  On  suspension  of 
the  injections  for  some  weeks,  even  when  the  fall  of  erythrocytes  was 
from  5,500,00  to  only   1^500,000,  spontaneous  recovery  took  place. 

When  injection  of  the  bacilli  was  resumed,  the  injurious  results 
were  more  marked  than  before.  But  in  addition  to  the  effects  on  the 
blood,  strikingly  progressive  changes  were  produced  in  the  spinal 
cord,  consisting  of  diffuse  degeneration  in  the  columns  of  CkjII.  and  in 
the  anterolateral  columns  of  the  cord,  closely  resembling  the  condi- 
tions occurring  in  the  spinal  cord  in  some  cases  of  pernicious  anemia; 
extreme  emaciation  occurred — the  animals  dying  apparently  from 

*  Boston  Med.  and  Surg.  Jour.,  Nov,  30,  1911 

*  Jour,  of  Med,  Research,  voL  viii.  No,  2,  Nov,,  1902. 
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pure  a.sthenia,  though  they  fed  well  and  suffered  from  no  gastro- 
intestinal disturbances.  Wm.  H.  Thomson  ^  compares  this  condition 
to  progressive  anemia  with  emaciation  and  nervous  weakness,  grouped 
under  the  vague  term  neurasthenia. 

H.  G,  Harris'  of  New  York  has  reported  an  interesting  case  of  in- 
fantile  paralysis  in  which  colon  bacilli  were  found  in  large  numbers 
in  the  urine.  The  patient  recovered  under  the  use  of  urotropin. 
In  view  of  the  changes  produced  in  the  spinal  cord  experimentally  by 
the  injection  of  colon  bacilli  into  the  circulation,  the  clinical  case 
cited  is  of  interest. 

Method  of  Infection  by  the  Colon  Bacillus. — Some  suggest  that  the 
origin  of  colon  bacilluria  is  due  generally  to  the  introduction  of  tk^se , 
organisfns  from  without  (ascending  infection).     Thus,  catheterization' 
is  given  as  a  cause.     Box  holds  that  he  has  found  this  condition 
more  frequently  among  girls  than  boys,  and  explains  it  by  the  short 
urethra   in    the  former,  which   more  readily   allows  entrance  of  the 
bacilli.     He  states  there  is  no  more  common  cause  of  enuresis  among 
children   than  the  presence  of  this  bacillus.     While  doubtless  these 
organisms  may  enter  the  bladder  through  the  urethra  instead  of  de- 
scending from  the  infected  kidneys,  it  is  difficult  to  account  for  the 
persistent  enormous  multiplication  of  these  bacilli  in  the  urine,  when, 
unlike  all  urhies  decomposed  by  other  bacteria,  in  colon  bacillus  cases 
it  remains  strongly  acid  and  not  alkaline,  and  gives  off  no  ammo- 
niacal  odor.     Of  course,  in  all  cases  of  organs  infected  other  than 
those  of  the  urinary  tract,  the  bacilli  must  come  through  the  blood, 
and  it  Is  the  author*s  belief  that  in  most  cases  the  bacilluria  results* 
from  auto-infection  from  the  intestinal  tract — in  some  cases  the  ba- 
cilli  causing  an  active  process  in  the  kidneys — while  in  others  a  few 
bacilli  are  eliminated  through  these  organs  without  clinical  s>*tnptoms 
for  a  considerable  period.    As  a  rule,  there  is  some  ulcerative^  process. | 
in  the  intestinal  canal,  or  in  some  cases  probably  a  mere  solution  of  ^ 
continuity.     Chronic   constipation  alone   may  suffice   to   allow  the 
occurrence  of  chronic  infection  from  the  colon.     The  possibility  of 
entrance  through  the  tonsils  has  been  suggested. 

In  fact,  two  such  cases  have  been  reported.  Infection  by  con- 
tiguity  may  also  occur»  as  by  rupture  of  an  abscess,  and  infection 
through  the  lymphatic  system  may  also  Idc  possible.  Hematogenous 
infection — i.  e.,  througli  the  blood — is  the  most  common  method. 

Types  of  Infection  Produced  by  the  Colon  Bacillus,     Among  the 
t>'pes  of  infection  produced  by  the  colon  bacillus  are  acute,  subacute,, 
and  chronic  nephritis,  pyelitis,  pyelonephritis,  septic  infartts  of  the  ( 
kidney,  cystitis,   and  enuresis.     Cases  of  aggravated   constipation 
which   exhibit   typhoidal   symptoms   are   occasionally   met   with   in 


*  Med.  Record.  May  28,  1910, 
-  N.  Y.  Med.  Jour.,  April  1,  1911. 
^  W.  H.  Thomson,  Acute,  Sul^acutt?,  and   Chronic   Infection  of  the  Kidneys  ' 
and  of  other  Organs  by  the  Bacillus  CoU.  Med.  Rec,  May  28,  1910. 


INPBCTIONS  BY  THE   BACILLUS  COLI 


541 


which  isolation  from  the  urine  and  blood  of  the  Bacillus  coli  com- 
munis, or  positive  and  exclusive  agglutination  of  the  patient's  serum 
against  most  strains  of  this  organism  prove  these  cases  to  be  a  general 
infection  with  the  colon  bacillus.  An  epidemic  of  this  type  has  been 
reported  in  Bavaria/  Phlegmonous  enteritis  (colon  infection)  is 
recorded. 

Attacks  of  intertntttent  fever,  the  fever  coinciding  with  the  ap- 
I  pearance  of  colon  bacilli  in  the  urine ^  and  the  intermission,  with  their 
disappearance,  have  been  reported.  Intra-abdominal  exudates  and 
tumors,  believed  to  Ije  tubercular  or  cancerous,  have  l>een  demon- 
strated to  be  pure  colon  bacilli  infections.  Cases  simulating  pernicious 
anemia  may  be  due  to  this  infection,  and  choroiditis  has  also  been 
reported  as  due  to  the  same  cause.  Gastric  ulcer  and  achlorhydria 
haemorrhagica  gastrica  secondary  to  a  primary  appendicitis  infected 
by  the  colon  bacillus  are  also  possibilities.  The  author  reports  in  this 
article  a  case  of  a  private  patient  at  the  New  York  hospital,  who 
was  under  his  care,  who  suffered  from  general  infection  with  the  colon 
bacillus.  This  patient  had  a  double  pyelitis,  cystitis,  double  pneu- 
monia, purulent  bronchitis,  two  attacks  of  acute  colitis,  and  myo- 
carditis, all  in  succession,  and  ultimately  recovered.  Colon  bacilU 
were  present  in  the  urine  and  sputum  in  enormous  numl>ers.  In 
acute  pancreatic  disease  and  acute  cholecystitis  this  type  of  infec- 
tion must  be  considered,  and  in  cases  of  acute  postoperativ^e  general 
hemorrhagic  attacks  in  patients  with  gall-stones  and  pancreatitis. 

Subdiaphragmatic  abscess  and  wound  infection  by  colon  bacilli 
may  also  occur.  Reference  has  previously  been  made  to  the  fact 
that  colon  bacilli  are  found  as  a  nucleus  of  gall-stones  and  pancreatic 
calculi,  and  to  Harris*  case  of  apparent  infantile  paralysis  with  colon 
bacilli  in  the  urine,  cured  by  the  administration  of  urotropin.  Ex* 
periraents  have  also  demonstrated  the  possibility  that  colon  bacilli 
may  be  factors  in  the  production  of  cirrhosis  of  the  liver. 

Reaction  of  the  Urine  in  Colon  Bacillas  Infection.— The  urine 
reaction  is  acid  in  colon  bacillus  infeciion.  Some  claim  it  is  at  times 
alkaline,  but  the  wxiter  has  not  found  this  so  unless  after  the  admin- 
istration of  large  quantities  of  water  or  of  alkalis. 

Symptoms  of  Colon  Bacillus  Infections. — ( )u  account  of  the 
diversity  of  these  infections,  it  seems  best  to  the  author  to  illustrate 
them  by  various  cases.  Acute  infection  of  the  kidneys  will  be  first 
described.  An  interesting  case  is  reported  by  Wm.  H.  Thomson  -  in 
consultation  with  Robert  Abbe: 

**On  the  fifth  day  after  operation  for  pelvic  tumor,  the  patient  com- 
plained of  cramps  and  pain  in  the  abdomen  extending  to  the  rectum. 
These  were  accompanied  by  nausea  and  frequent  vomiting,  followed 
by  a  rise  of  temperature  to  104,3°  F^  "^^^^  patient  then  became 
drowsy  and  apathetic,  with  muscular  twitchings  in  the  face  and 
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upper  extremities.  The  wound  was  healthy  and  healed  by  first  in- 
tention. These  symptoms  cleared  op.  On  the  twenty-second  day 
after  operation  the  patient  had  slight  chills  lasting  twenty  minutes* 
rise  of  temperature  to  103.5"^  F.,  with  the  development  of  the  symp- 
toms described  above.  In  addition  the  poise  became  rapid,  small, 
and  iiregular.  The  chills,  sudden  onset  *  early  cerebral  symptomSi 
which  may  pass  into  coma  or  dehrium,  but  no  convulsions,  rapid  rise 
of  temperature,  and  some  vomiting,  Thomson  believes  pathognomo- 
nic of  involvement  of  the  kidneys  by  some  septic  organism,  of  which 
the  colon  bacillus  is  the  most  common.  The  following  day  the  urine 
became  loaded  with  pus,  blood,  and  casts,  and  colon  bacilh  were 
found  in  large  numbers  in  the  urine. 

**On  account  of  the  vomiting,  urotropin  and  sodium  benzoatCi 
each  10  grains,  were  administered  by  rectum  every  three  hours. 
As  the  patient  also  had  oliguria  (16  to  26  ounces  daily),  enteroclysis 
with  Kemp's  tube  was  ordered  a.  m.  and  P.  m.,  2  gallons  of  normal 
saline  solution  at  115°  F,;  the  urine  increased  to  from  60  to  112 
ounces  in  twenty -four  hours.  During  the  course  of  a  week  tlie  pus 
and  blood  cleared  up.  The  urine  continued  acid  with  a  specific 
gravity  averaging  1008,  but  it  still  showed  a  diffused  white  cloud. 
This  is  characteristic  and  is  caused  by  immense  numbers  of  colon 
bacilli  in  suspension.  The  cerebral  symptoms  and  vomiting  ceased 
within  twenty-four  hours  after  iaitial  treatment^  and  the  temperature  ' 
fell  to  99°  F.,  and  thence  to  normal.  The  bacilluria  still  persisted 
until  on  the  twentieth  day  she  developed  symptoms  of  subacute 
appendicitis.  Abb^  operated  under  local  anesthesia,  and  removed  a 
diseased  appendix  with  several  hemorrhagic  points  in  its  lumen  and  a 
large  ulcer  in  its  base  at  the  junction  with  the  cecum.  The  bacilli 
subsequently  disappeared  from  the  urine.  Though  the  treatment 
alleviated  the  severe  symptoms,  the  focus  of  infection  was  present 
until  removed/'  Chas.  R.  Box,  of  St.  Thomas  Hospital,  London,  in  an 
article  in  the  Lancet^  observes  that  in  many  cases  where  the  kidneys  are 
involved  in  typhind  fever,  scarlet  fever,  measles ^  ajid  diphtheria ,  the 
organism  found  in  the  urine  is  the  colon  bacillus. 

In  view  of  this  fact,  the  colon  bacillus  should  he  examined  for  in 
all  cases.  In  any  event,  even  if  not  found,  it  would  seem  to  the 
author  that  the  large  d*3ses  of  urotropin  and  sodium  benzoate  are  the 
best  disinfectants  for  the  kidneys. 

Wm.  H.  Thomson  -  reports  an  interesting  case  of  A.  Seil>ert,  of 
New  York,  during  the  course  of  scarlatina.  Dr.  Seibert  found  the 
girl,  age  eleven » in  the  sixth  week  of  her  illness,  suffering  from  universal 
edema,  most  marked  in  the  face,  some  ascites,  pulse  48,  intermitting 
every  third  beat.  She  was  semiconscious,  with  total  blindness, 
which  had  persisted  for  five  days,  nausea,  and  incessant  vomiting, 
which  had  lasted  for  ten  days,  necessitating  rectal  feeding.  Two 
severe  uremic  convulsions  had  occurred  on  the  previous  day.  Only 
VJaii.   II,   1908.  ^  Med.  Rec,  March  it,  1908;  May  28,  1910. 
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4  or  5  ounces  of  urine  had  been  passed  in  the  previous  twenty-four 
hours,  and  this  contained  but  a  moderate  amoimt  of  albumin, 
iTotropin,  5  grains  dissolved  in  1  ounce  of  cold  water,  with  15  drops 
of  dilute  hydrochloric  acid,  was  administed  and  retained.  The  same 
dose  of  urotropin  was  continued  every  three  hours.  The  headache 
first  disappeared,  marked  diuresis  set  in,  so  that  1 10  ounces  of  urine 
were  passed  in  the  next  twenty-four  hours,  and  all  the  edema  disap- 
peared within  forty-eight  hours.  The  amaurosis  diminished  in  two 
days  and»  finally,  disappeared  in  a  week,  after  which  she  made  an 
uninterrupted  recovery. 

A  second  illustrative  case  is  that  of  a  physician  who  had  been 
treated  for  chronic  ulcerative  colitis  and  who  had  had  a  rectal 
ulcer  excised.  Shortly  after  this  he  tK*came  delirious,  with  moderate 
temperatue.  This  condition  lasted  four  weeks.  The  urine  was 
examined  daily  by  an  expert,  who  reported  blood,  albumin,  and 
many  casts— -laborator)'  diagnosis,  acute  parenchymatous  nephri- 
tis. Thomson,  on  l>eing  called  in  consultation,  finding  that  the  pa- 
tient had  no  edema,  tliat  the  pulse  was  soft,  and  the  delirium  pro* 
longed  and  active,  which  were  not  common  in  parenchymatous 
nephritis — ^also  being  cognizant  of  the  history  of  intestinal  ulceration 
— diagnosed  infection  of  the  kidneys  with  the  colon  bacillus,  and  re- 
quested examination  of  urine  for  the  same.  Meanwhile  his  usual 
treatment,  urotropin  and  sodium  benzoate,  each  lo  grains  every 
three  hours,  was  ordered.  It  was  first  given  by  rectum.  The  labora- 
tory' report  shows  colon  bacilli  in  abundance.  Two  days  later  the 
blood,  albumin,  and  casts  disappeared,  and  six  months  later  the 
physician  reported  sixteen  hours  professional  work  a  day. 

Tjrphoid  Fever* — ^ Acute  invasion  of  the  kidneys  by  the  bacillus 
coli  is  not  uncommon,  and  is  at  times  a  fatal  complication  of  typhoid 
fever,  especially  in  the  later  stages  of  extensive  ulceration.  Sudden 
severe  rigors  occurring  late  in  the  disea^^e,  increased  albuminuria  and 
casts,  often  with  diminished  urine,  and  at  times  with  commencing 
delirium,  are  all  significant  of  colon  bacillus  infection.  The  urine 
should  at  once  be  examined  for  the  bacilli,  and  the  usual  treatment, 
urotropin  and  sodium  l>enzuate*  instituted.  The  author  has  had 
numerous  such  cases  during  the  past  few  years, 

I^elitis-^ Acute  invasion  of  the  kidneys  may  be  productive  of  a 
simple  pyelitis,  usually  bilateral,  attacking  first  one  and,  after  sub- 
sidence of  the  acute  symptoms,  then  the  other  organ. 

There  is  then  a  subsidence  of  symptoms,  but  recurrences  take 
place  usually  in  one  kidney,  and  these  continue  until  final  cure. 
There  is  a  sudden  rise  of  temi>erature,  103°  to  105°  F.,  often  pre- 
^ceded  by  a  chill ;  first  one,  and  later,  frequently  the  other  kidney,  he- 
mes tender  on  pressure.  There  is  pain  in  the  lumbar  region,  urine 
IS  highly  acid,  contains  pus,  occasionally  blood,  and  is  loaded  with 
colon  bacilli.  The  pyelonephritis  of  pregnancy,  particularly  post- 
partum, is  quite  frequently  the  result  of  colon  bacillus  infection. 
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L.  C,  Dudgeon/  in  his  Erasmus  Wilson  lecture  on  Acute  and 
Chronic  Infections  of  the  Urinar>^  Tract,  also  describes  such  cases." 
He  reports  that  such  attacks  sometimes  occur  with  appendicitis* 
Finding  such  cases  prone  to  relapse,  he  recommends  treatment  with 
vaccines.  As  a  matter  of  routine,  the  author  believes  that  in  all 
cases  of  pyelitis  one  should  examine  the  urine  for  colon  bacilli.  The 
dose  of  urotropin  usually  ^ven  is  too  small,  as  will  Ije  descrilied 
under  Treatment.  If  appendicitis  is  present,  as  in  some  of  Dudgeon's 
cases,  it  should  be  removed,  as  it  is  the  source  of  infection  under  such, 
conditions. 

Acute  Unilateral  Septic  Infarcts  of  the  Kidney. — George  E. 
Brewer-  reports  several  cases  in  which  the  lesions  were  confined  to  one 
kidney.  This  condition  may  be  due  to  pure  cultures  of  the  staphy- 
lococcus pyogenes  aureus,  virulent  forms  of  streptococci,  and  in  one 
case  the  organism  was  the  Bacillus  coli.  Otlier  authors  mention  the 
latter  as  a  fref|uent  cause  of  this  condition.  The  symptoms,  which 
are  sudden  in  their  onset,  are  chills,  a  temperature  rising  rapidly  to 
103°  to  105°  F,,  to  even  106°  F.,  tenderness  over  the  kidney,  espe- 
cially at  the  costovertebral  ani^le  (Brewer's  point):  pus,  albumin, 
casts,  and,  at  times,  blood  are  present  in  the  urine,  and  colon  bacilli 
when  such  are  the  cause  of  the  infection. 

The  cause  of  unilateral  infarctions  can  lye  readily  explained  by  the 
probable  occurrence  of  preceding  lesions  in  this  organ — according  to 
the  principle  illustrated  by  S.  J.  Meltjzer^ — who,  on  producing  minute 
lesions  with  long  needles  in  the  Hver,  kidneys,  and  other  organs  of 
rabbits,  and  tlien  injecting  a  virulent  culture  in  the  vein  of  the  ear, 
produced  abscesses  only  at  the  seat  of  these  traumatisms.  Infarc- 
tions occasionally  occur  in  both  kidneys,  so  that  differential  urethral 
catheterization  wilt  absolutely  determine  the  correctness  of  the  diag- 
nosis as  to  whether  one  or  both  are  in\'oh^ed. 

Chronic  Interstitial  Nephritis. — \Vm.  H,  Thomson  holds  that  this 
condition  may  be  primarily  caused  by  slow  infection  of  the  kidneys  by . 
the  Bacillus  coli.  Sudden  terminations  of  cases  of  chronic  interstitial^ 
nephritis,  characterized  by  oHguria  or  suppression  of  urine,  are  nearly 
always  preceded  by  acute  indigestion  in  some  form,  and  Thomson 
always  dreads  an  attack  of  so-called  cholera  morbus  in  an  elderly 
patient,  and  at  once  examines  the  urine. 

These  cases  are  frequently  attributed  to  an  acute  exacerbation  of 
the  chronic  kidney  disease,  whereas  numbers  of  such  cases  have  been 
saved  by  immediate  resort  to  urotropin  and  sodium  benzoate,  admin- 
istered by  rectum  when  the  patients  were  comatose.  He  holds  that 
it  is  suggestive  how  soon  in  the  course  of  chronic  interstitial  nephritis 
symptoms  of  increased  kidney  affection  dev-elop  after  errors  of  diet. 
The  author,  under  Indicanuria,  has  called  attention  to  tlie  acute  kid- 
ney disturbance  produced  by  intestinal  putrefaction,  and  also  noted 

^  The  Lancet,  Feb.  29 »  1908. 
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the  value  of  urotropin  and  sodium  beazoate  for  the  treatment  of  this 
condition. 

Cholecystitis, — Inflammation  of  the  gall-bladder  is  frequently 
produced  by  the  colon  bacillus,  which  may  reach  it,  as  it  does  proba- 
bly most  frequently  through  the  gaE-duct,  or,  at  times,  through  the 
blood-stream  or  lymphatics. 

At  the  Johns  Hopkins  Hospital  the  gall-bladders  of  animals  were 
infected  with  the  colon  bacillus,  and  subsequently  cured  or  inflam- 
mation prevented  by  the  administration  of  urotropin.  It  would  seem 
wise  to  examine  the  urine  for  colon  bacilli  in  all  cases,  and  in  any 
event  to  administer  urotropin  to  disinfect  the  gall-bladder. 

H.  Batty  Shaw*  gives  the  histories  of  7  cases  of  his  own  of  colon 
bacilli  infection,  in  which  he  states  that  clinically  such  patients  may 
be  supposed  to  be  sufrerers  from  malaria,  tuberculosis,  mucous  colitis, 
recurrent  cystitis,  dyspepsia,  acute  suppression  of  urine,  typhoid  fever, 
or  pernicious  anemia.  He  recommends  that  every  case  of  chronic 
febrile  affection  of  obscure  origin  should  have  the  urine  examined  for 
the  Bacillus  coli. 

The  author  has  recently  treated  a  case  of  chronic  pancreatitis 
with  marked  steatorrhea  and  colon  bacillyria.  In  view  of  an  old 
history  of  intestinal  ulcer,  the  possible  influence  of  colon  bacillus 
infection  in  the  production  of  chronic  pancreatitis  is  suggested. 

Choroiditis. — Robert  T,  Morris'  reports  the  case  of  a  patient 
referred  to  him  by  John  S.  Kirchendall,  of  Ithaca,  who  sofTered 
from  choToiditiSp  which  threatened  to  end  in  blindness.  Morris 
found  that  ff»r  years  the  patient  had  suffered  from  intestinal  troubles 
due  to  fibroid  degeneration  of  the  appendix,  and  on  its  removal  the 
patient  recovered,  both  from  the  intestinal  dyspepsia  and  also  from 
the  choroiditis.  Kirchendall  states  to  Morris  that  Stockton,  of 
Buffalo,  has  for  years  asserted  that  the  colon  bacillus  was  the  cause 
of  many  cases  of  choroiditis. 

Pelvic  Exudate  and  Intra-abdominal  Tumors  Due  to  Colon 
Bacillus  Infection,— F.  Charlton  Briseos,^  Physician  to  Kings  College 
Hospital,  London,  relates  several  instances  of  the  matting  together 
of  the  pelvic  viscera  by  an  exudate,  sho%ving  caseous  changes,  which 
led  to  a  mistaken  clinical  diagnosis  of  tuliercular  nature,  but  which 
proved »  on  microscopic  examination,  to  be  caused  by  the  Bacillus 
coU.     In  each  case  colon  bacilli  were  found  abundantly  in  the  urine. 

Case  I. — This  patient  was  a  w^oman  with  rectal  ulcer  and  chronic 
hemorrhoids,  who  gradually  lost  weight,  with  daily  fever  and  con- 
stant pain  in  the  right  flank.  These  were  evidences  of  an  intra- 
abdominal mass.  On  laparotomy,  the  pelvic  organs  were  found 
matted  together,  the  uterus,  posterior  wall  of  the  bladder,  and  a  coil 
of  the  small  intestine  l>eing  bound  together.  Under  treatment  by 
vaccines  she  fullv  recovered. 
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Case  2. — This  patient  suffered  from  intra-abdomina!  tumor, 
with  temperature.  The  condition  was  thought  to  be  tulx^rcular. 
On  laparotomy,  a  large  mass  of  caseous  material  was  found  attached 
to  the  small  intestine,  great  omentum,  left  ovary,  and  tube.  This  was 
thought  to  be  surely  tul^erculous,  but  no  tul>erele  bacilli  were  found. 
There  was  a  structureless  material  from  which  pure  cultures  of  colon 
bacilli  were  obtained. 

Case  J. — ^In  an  Italian  woman,  age  fifty-two,  there  was  a  large 
tumor  which  was  suspected  to  be  malignant.  On  laparotomy,  it  was 
found  to  be  attached  to  tlie  w^all  of  the  bladder  and  extended  from 
the  pelvis  to  the  umbilicus.  It  was  of  dark  red  color  and  covered 
with  peritoneum.  There  were  many  large  blood-vessels  passing 
over  its  surface.  On  the  supposition  that  it  was  malignant  and  in- 
operable, it  was  let  alone.  For  three  days  after  the  temj>eratiire  rose 
daily  to  103°  F.,  and  on  the  fourth  day  she  passed  a  considerable 
quantity  of  pus  and  large  flakes  of  lymph  in  the  urine.  The  tumor 
was  found  to  have  disappeared,  but  from  time  to  time  it  re-formed  and 
emptied  itself,  eventually  disappearing  entirely.  From  the  urine  a 
pure  culture  of  Bacillus  coli  was  obtained. 

Briscoe  further  refers  to  an  interesting  number  of  cases  w^ho  have 
attacks  of  intermittent  fever,  the  temperature  coinciding  with  the 
appearance  of  colon  bacilli  in  the  urine,  and  the  intermissions,  with 
their  disappearance.  He  advises  tliat  the  urine  te  examined  jor 
colon  bacillus  in  ail  cases  of  fdmie  attacks  of  obscure  origin.  He  also 
notes  how  frequently  ulcers  in  the  rectum  occur  previous  to  invasion 
of  the  kidneys  and  other  organs.  He,  together  with  other  authors, 
comments  on  the  pale  color  of  the  urine,  the  milky  haze,  acid  reaction 
and  high  specific  gravity,  together  with  the  chronic  persistence  of  the 
colon  bacilli,  when  they  once  appear  in  the  urine.  He  also  notes  that 
the  urine  never  decomposes  with  an  ammoniacal  odor.  The  uHne  is 
always  acid, 

Brisctx^  makes  the  urine  alkaline,  gives  frequent  mercurial  purges, 
and  administers  autogenous  vaccination,  the  initial  dose  being  50,000,* 
000  of  the  dead  organisms  every  seven  to  eight  days,  with  effective 
results. 

Wound  Infection  with  the  Colon  Bacillus. — The  writer  has  seen  a 
number  of  cases  of  wound  infection  with  the  colon  bacillus,  notably 
several  cases  after  operation  for  appendicitis.  E.  A.  Bahler  ^  reports 
a  case  following  gunshot  wound  of  the  liver  and  colon,  and  an  inter- 
esting case  of  subphrenic  abscess  with  destruction  of  part  of  the  dia- 
phragm and  marked  necrosis  of  the  tissues  and  skin.  The  condition 
is  depicted  in  Fig,  236. 

Finally,  the  author  reports  a  case  of  general  infection  with  colon 
bacilli,  in  which  the  organisms  were  found  both  in  the  urine  and  in  the 
sputum.  This  patient  ultimately  recovered.  The  case  was  of  such 
*  Jour.  Amer.  Med,  Assoc,  Oct.  29,  1910. 
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severity  and  suffered  from  so  many  complications  that  it  is  described 
at  lengtli. 

H.  G.,  broker,  aged  forty-foiir,  operated  on  at  the  New  York 
hospital  by  Frank  Hartley,  for  right  inguinal  hernia.  The  snbse* 
quent  complications  were  as  follows,  all  due  to  infection  with  the 
colon  bacillus:  Double  pyelitis,  cystitis,  double  pneumonia,  purulent 
bronchitis,  two  attacks  of  acnte  colitis,  and  a  mytjcarditis. 

On  March  i,  1910^  the  patient  entered  the  New  York  hospital. 
Previous  to  admission  heart,  lungs,  and  urine  w^ere  found  to  be 
normal.  These  findings  were  confirmed  at  the  hospital  before  opera- 
tion. His  weight  was  165  pounds,  height  5  feet  ni  inches,  was  io 
perfect  physical  condition,  smokes  a  pipe  several  times  a  day,  and  for 
two  years  has  not  indulged  in  alcohol  except  an  (x^casional  Scotch- 


^^ 


E^v^ 


Fig,  236. — Subphrenic  abscess  (colon  bacillus  infection)  (Babler). 


with-soda  when  dining  out.  I'rine  has  been  normal  for  two  years 
before  operation.  Previous  to  this  time  a  few  casts  and  a  trace  of 
albumin  were  found  for  a  brief  period  of  several  weeks.  Alcohol  was 
shut  o(T  and  diet  institited,  and  urine  rapidly  returned  to  normal,  in 
which  condition  it  remained-  The  patient,  though  very  active  as  to 
exercise,  has  always  had  a  tendency  to  constipation.  He  has  secured 
bowel  action  by  olive  nil  internally  and  other  simple  remedies. 

March  2d.     Operation  for  a  rather  small  reducible  hernia. 

Catheterization  was  required  the  afternoon  of  the  day  of  opera- 
tion. On  the  following  day  there  was  some  irritation  of  the  bladder, 
which  was  washed  out  once,  and  on  the  day  after  this  pain  in  left 
kidney  first  began.  Urine  showed  pus — diagnosis,  left  pyelitis — 
no  examination  for  colon  bacilli  was  made  at  this  time.  Urotropin, 
10  grains  t.  i.  d.,  was  given,  and  an  ice-bag  was  applied  to  kidney. 
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The  tenderness  disappeared  within  three  or  four  days,  and  then  an 
attack  began  in  the  right  kidney,  but  of  not  so  great  severity.  The 
pain  in  the  right  kidney  rapidly  disappeared,  but  pus  persisted  in  the 
urine  and  also  a  slight  temperature.  On  Friday,  March  nth,  the 
patient  complained  of  pains  on  the  right  side  of  the  chest,  and  on 
March  12th  (Satm-da)')  Hartley  found  a  slight  dry  pleurisy,  increasing 
up  to  March  13th.  On  March  14th  the  writer  was  requested  to 
examine  the  patient,  and  on  that  date  found  a  small  pneumonic 
area  at  the  right  base.  The  operating  surgeon  thereupon  requested 
me  to  take  charge  of  the  case.  March  i6th  there  was  a  sudden 
attack  of  heart  failure,  accompanied  by  a  fall  in  temperature.  The 
patient  was  nearly  pulseless  in  spite  of  heroic  stimulation  and  oxygen. 
Hartley  and  S.  Lamljert  (the  consultants)  believed  he  would  die 
at  any  moment.  Digitalone,  15  drops,  and  sodium  calTein  salicylate, 
2  grains,  were  administered  every  four  hours;  also  strychnin  sulphate, 
V?r  grain,  every  four  hours — one  given  at  2,  6,  10,  etc.,  the  other  at 
4,  8,  12,  etc. — so  that  stimulants  were  administered  ever>^  two  hours. 
In  addition,  the  writer  had  given  hourly  a  hj-podermic,  5  grains  of 
camphor  in  oHve  oil,  for  sixteen  hours,  in  all,  80  grains  during  this 
period. 

The  patient's  chest  w' as  kept  thoroughly  oiled  to  prevent  blistering, 
and  boiling  hot  stupes  were  applied  every  three  minutes  over  the 
heart  and  thorax  continuously  for  seven  and  one-half  hours;  then 
an  intermission  of  one^half  hour,  then  renewal  for  four  hours  contin- 
uously, and  so  on.  In  all,  during  the  twenty-four  hours,  hot  stupes 
were  applied  for  twenty  hours. 

As  there  was  some  distention,  the  head  of  the  bed  was  blocked  up 
to  prevent  pressure  (gas)  on  the  thorax,  and  the  stupes  were  carried 
down  over  the  abdomen.  The  wTiter  beheves  the  application  of 
continuous  extreme  heat  and  the  camphor  injections  were  the  chief 
factors  in  saving  the  life  of  the  patient  in  the  acute  heart  failure 
attack.  He  was  given  40  to  50  grains  of  camphor  daily  for  some 
days  by  hypodermic,  in  addition  to  the  other  stimulants  noted.  For 
several  days  no  food  was  administered,  only  hot  water. 

On  March  19th  some  increase  in  temperature  occurred,  showing 
further  involvement  of  the  lung  at  the  right  base;  the  temperature 
at  no  time  was  very  high,  and  after  two  to  three  days  gradually 
defervesced. 

At  midnight,  March  24th,  the  patient  was  suddenly  taken  with 
an  extrefnely  seifere  chill,  lasting  about  half  an  hour;  the  respira* 
tions  rapidly  increased,  and  wiien  the  \mter  saw  him  at  i  A.  M., 
March  25th,  they  averaged  65  to  70  per  minute,  the  heart  action  was 
rapid,  and  the  patient  was  suffering  for  lack  of  oxygen.  Continuous 
hot  stupes,  oxygen,  camphor  and  strychnin,  in  about  an  hour  gradti- 
ally  relieved  the  condition,  the  respirations  gradually  dimiuisliing  in 
frequency.  The  temperature  shot  up  to  104°  F.,  then  dropped  to 
normal,  and  then  gradually  rose  to  101  "^  to  101.5''  F.     Hartley  and 
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S.  Lambert  saw  the  case  at  once,  and  suspecting  the  possibility  of 
ccrmplicating  empyema,  Hartley  put  in  aspiratiag  needles  in  several 
locations,  with  negative  results. 

As  there  was  no  apparent  cause  for  this  condition,  and  as  the 
pyelitis  was  still  in  evidence,  urotropin,  30  grains  a  day,  had  been 
resumed  after  the  acute  stage  of  pneumonia  had  passed.  The 
writer  having  had  a  number  of  cases  of  colon  bacillus  infection  with 
the  same  type  of  chill  and  temperature  noted  in  this  case,  requested 
an  examination  of  the  urine  for  this  organism,  and  on  suspicion  in- 
creased the  urotropin  to  10  grains  ever}"  three  hours,  adding  sodium 
benzoate,  an  equal  amount,  for  the  next  twelve  hours. 

In  the  morning  a  large  number  of  Gram -negative  bacilli  were 
reported  under  the  microscope.  The  urotropin,  10  grains,  and  sodium 
benzoate,  10  grains,  were  continued  every  three  hours,  both  day  and 
night,  a  total  of  80  grains  each  per  day»  and  later  pure  cultures  of 
colon  bacilli  were  reported  in  the  urine.  The  temperature  gradually 
defervesced  to  about  99.5*^  F,,  where  it  remained.  Resolution  of 
the  right  lung  was  ver>'  slow,  there  was  little  expectoration,  but  abun- 
dant colon  bacilli  were  found  in  the  sputum.  The  following  events 
then  occurred: 

In  early  May  a  sharp  attack  of  acute  colitis,  no  blood  or  occult 

.blood  could  be  found;  intestinal  irrigations  with  acetozone  {i :  loou) 

^were  given;  lactic  acid  bacilli  tablets  l^gun  and  kept  up  thereafter. 
Early  in  May  a  second  pneumonia  at  the  left  base  developed,  very 
slight  witlx  mild  symptoms;  temperature  slight  and  with  no  cardiac 
disturbance;  it  was  slow  to  resolve;  undoubtedly  the  saturation  of 
the  patient  with  urotropin  was  contributory  to  its  mildness.  Colon 
bacilli  were  again  found  in  the  sputum. 

Blood-culture  Taken  at  this  Time  and  Found  Sterile. — In  the  middle 
of  May  a  sudden  attack  of  acute  purulent  bronchitis  occurred.  So 
thick  was  the  pus  that  pulmonary  abscess  was  feared.  Culture  showed 
enormous  numbers  of  colon  bacilli  and  some  streptoccjcci.  As  there 
was  still  some  expectoration  from  the  pneumonia,  the  author  believes 
the  bronchitis  was  probably  thus  directly  produced.  Beyond  the 
initial  few  hours  there   was  no  especial  discomfort  except  from  the 

^ cough.  Autogenous  vaccines  were  then  begun — 1,000,000,000  to 
1  cubic  centimeter.     One  minim  was  first  administered  by  hypo- 

'  dermic,  and  this  continued  daily  for  se\^eral  days,  and  then  gradually 
increased  by  ^ -minim  doses  up  to  the  maximum,  5  minims.  The 
bronchitis  improved,  but  there  was  no  disappearance  of  the  bacilli 
from  the  urine,  though  the  vaccines  were  given  daily  by  advice  of 
the  pathologist.  At  the  end  of  May,  however,  the  general  condition 
of  the  patient  had  so  improved,  and  tlie  temperature  being  generally 

[normal  the  greater  part  of  the  day  with  only  a  slight  evening  rise, 
that  he  was  removed  to  his  home.     At  the  end  of  three  weeks  the 

^  administration  of  vaccines  caused  a  marked  reaction,  so  they  were 
stopped. 
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In  June  an  exacerbation  of  pyelitis  occurred  and  a  second  attack 
of  acute  colitis,  a  very  suggestix^e  coincidence.  Again  the  stool  was 
examined  for  pus  and  occult  blood,  as  ulcer  was  suspected  by  the 
writer,  but  the  results  were  negativ^e.  The  author  is,  however,  fully 
convinced  that  the  colon  bacillus  infection  was  autogenous  from  the 
gut,  A  thorough  investigation  was  made  at  the  time  of  the  cathe- 
terization,  and  no  flaw  in  the  technic  could  be  detected.  The  sub- 
sequent history  of  the  case  proved  the  theory  auto-infective  process 
to  be  correct. 

In  June  autogenous  vaccines  were  again  administered,  200,000,000, 
and  about  a  week  later  300»ooo,ooo.  Considerable  reaction  followed 
these  injections,  which  rather  alarmed  the  patient.  They  w^ere  dis- 
continued and  reliance  placed  on  the  uro tropin  and  sodium  benzoate. 

In  early  July  the  patient  went  to  Williamstown,  at  this  lime  there 
being  only  a  slight  evening  temperature,  gg^  to  99.5^  F.,  bacilluria  per- 
sisting, witli  few  pus  cells.  There  was  still  a  slight  evidence  of  unre- 
solved pneumonia  at  the  left  base,  but  no  cough.  The  patient  suffered 
some  shortness  of  breath  on  exertion,  and  the  heart  action  was  some- 
what rapid,  a  myocarditis  of  mild  degree,  due  chiefly  to  the  toxemia  in 
the  author's  opinion.  In  early  July  tlie  writer  joined  the  patient,  and 
twice  each  week  the  urine  was  sent  to  New  York  and  examined  for 
colon  bacilli. 

On  August  7th  the  colon  bacilli  disappeared,  there  being  only  a 
few  pus  cells  found  thereafter.  The  urine  remained  free  from  colon 
baciUi  until  Octolier.  On  the  first  of  this  month  the  patient  returned 
to  the  Stock  Exchange  and,  against  advice,  persisted  in  a  full  day's 
work.  On  about  the  fourth  day,  he  had  slight  chilly  feelings,  slight 
rise  of  temperature,  and  a  reappearance  of  the  colon  bacilli  io  the 
urine,  though  not  in  great  numbers. 

These  gradually  diminished  under  dosage  of  urotropin,  50  to  60 
grains  daily,  and  there  was  slight  evening  temperature  only  every 
day  or  two,  to  99*^  to  99.5°  F. 

William  H.  Thomson,  on  examining  the  case,  agreed  with  the  writer 
that  further  physical  rest  was  necessary.  He  also  held  that  the  in- 
fection undoubtedly  arose  from  the  intestinal  tract  through  some 
nndiscoverable  lesion  in  the  intestinal  canal.  The  patient  was  sent 
to  Europe  to  a  warm  climate,  where  he  remained  until  May  i,  191 1. 
He  continued  urotropin,  about  40  grains  daily,  until  the  disappearance 
of  the  colon  bacilli;  thereafter  urotropin,  15  grains  daily,  until  his 
return. 

The  patient,  December  24,  1910,  wrote  me  that  his  temperature 
remains  normal ,  and  only  a  few  colon  bacilli  persist  in  the  unne. 
In  January,  191 1,  the  colon  bacilli  entirely  disappeared  from  the 
urine.  The  subsequent  course  of  this  case  is  of  considerable  interest. 
From  January.  191 1,  to  July,  of  the  same  year,  no  colon  bacilli  were 
found  in  tlie  urine.  In  May  the  patient  returned  to  the  Stock 
Excliange.     In  July  an  attack  of  acute  tonsillitis  occurred,  with 
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immediate  reappearance  of  colon  bacilli  in  the  urine.  The  writer 
was  absent  from  the  city,  and  the  physician  in  attendance  did  not 
examine  the  throat  discharge.  It  would  have  proved  interesting  to 
note  whether  an  exterior  reinfection  could  have  occurred  through  the 
tonsils.  From  January  to  May  i,  1911,  the  patient  had  continued 
urotropin,  15  grains  daily  in  divided  doses,  as  a  prophylactic,  and 
thereafter  took  occasional  doses  up  to  the  time  of  recurrence.  The 
writer  advised  a  return  to  60  grains  of  urotropin  a  day  at  this  time. 
The  patient  rapidly  recovered  from  the  tonsillitis,  felt  well,  and  in 
about  a  week  resumed  business,  but  the  bacilliiria  was  still  present. 
About  October  15,  191 1,  an  occasional  colon  bacillus  was  found  in 
the  urine,  though  the  patient  was  apparently  well,  Urotropin,  15 
grains  daily,  was  still  continued.  The  case  is  particularly  interest- 
ing from  the  fact  of  recovery  from  apparently  what  was  btliexed 
to  be  a  fatal  infection  and  from  the  tendency  to  recurrence.  The 
tendency  to  chronicity  of  this  infection  is  undoubtedly  difficult  to 
combat.  The  patient  before  October  ist  had  regained  his  loss  of 
weight,  which  was  ;^s  pounds,  Urotropin,  80  grains,  with  sodium 
benzoate,  80  grains,  were  given  daily  from  March  25th  to  June  ist. 
From  June  ist  to  July  9th»  urotropin  averaged  60  grains  daily.  Up 
to  May  ist  no  irritation  resulted  from  the  treatment.  Sudden 
changes  in  the  urinary  reaction  then  occurred,  and  there  was  con- 
siderable difficulty  in  controlling  the  irritation.  It  would  Ije  ex- 
tremely acid  at  one  time  and  very  alkaline  later,  both  conditions  caus- 
ing irritation.  The  writer  finally  secured  the  best  results  keeping 
the  urine  neutral  or  faintly  acid,  and  stopping  the  benzoate  when  a 
sudden  excessive  irritation  with  acidity  occurred,  and  then  giving  an 
alkali  (citrate  of  potash)  with  the  urotropin.  On  the  other  hand,  when 
the  urine  was  alkaline  with  irritation  from  too  ranch  alkali,  sodium 
benzoate  was  given  with  the  urotropin  and  the  potash  stopped.  The 
urine  was  carefully  watched  for  the  presence  of  casts  and  cylindroids, 
but  no  evidence  of  renal  irritation  from  the  urotropin  could  at  any 
time  be  discovered.  From  July  7th  to  August  7th,  urotropin,  50  to 
60  grains,  was  administered  daily. 

From  August  7  th  to  October  4th,  urotropin  was  reduced  to  40, 
30,  and,  finally,  20  grains  daily,  the  latter  as  a  prophylactic.  In 
spite  of  this  the  colon  bacilh  reappeared  in  October.  It  was  inter- 
esting to  note  that  the  30  grains  daily  of  urotropin  given  for  the  initial 
pyelitis  did  not  prevent  the  nearly  fatal  colon  bacillus  pneumonia, 
and  that  the  large  doses  (80  grains  daily)  did  undoubtedly  prevent 
sev^ere  symptoms  in  the  subsequent  second  pneumonia  and  purulent 
bronchitis.  The  autogenous  vaccination  evidently  was  of  some  value 
to  relieve  the  symptoms  of  the  bronchitis,  but  the  disappearance  of 
the  bacilli  only  occu rred  following  the  persistent  use  of  urotropin .  I  lugh 
Cabot  *  has  shown  that  the  use  of  the  vaccines  is  followed  by  iynprove- 

*  Amer.  Assoc,  of  GenUo-lTnnar}-^  Surgeons,  Eightli  Congress  of  American 
Physicians  and  Surgeons,  1910. 
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ment  in  the  clinical  symptoms  in  ane-liaif  tlie  cases,  but  that  they  have 
but  littk  effect  on  the  bacteriuria. 

There  was  considerable  reaction  toward  the  end  of  the  first  period 
of  autogenous  vaccination,  and  marked  after  the  second. 

Finally,  the  author  wishes  to  call  to  the  reader*s  attention  that, 
in  addition  to  the  marked  indicanuria  in  intestinal  obstruction,  j 
colon  bacilli  infection  may  also  occur.  The  possibility  that  gastric 
hemorrhage,  as  a  complication  of  acute  appendicitis,  may  be  the 
result  of  colon  infection  carried  to  the  stomach,  is  worthy  of  investi- 
gation, especially  in  view  of  Tiirck's  experiments. 

Diagnosis, — Urine  should  be  examined  for  Gram-negative  bacilli 
(colon  bacilli),  and  then  cultures  should  be  grown;  wound  infection 
should  be  cultured,  and  also  the  discharge  from  tumors  or  infected 
wounds. 

Urine  Reaction. —With  colon  injection  and  tubercle  infection 
the  urine  is  always  acid.  This  is  an  aid  to  diagnosis.  Other  types 
of  pus  and  urine,  with  pyelitis  or  cystitis,  give  an  alkaline  reaction  in 
the  urine. 

Treatment  of  Infection  by  the  Colon  Bacillus.— This  may  be  sum- 
marized as  follows : 

(i)  Urotropin  and  sodium  benzoate»  each  lo  grains,  every  three 
hours  by  mouth ;  by  rectum*  if  there  is  vomiting  or  coma.  After  pro- 
longed use,  if  excessive  acidity  with  irritation  occur,  omit  the  ben- 
zoate  and  give,  with  the  urotropin,  potassium  citrate ;  thus-  quicklyd 
regulate  the  urine  so  as  to  be  neutral  or  faintly  acid.  Thomson  has^ 
shov^Ti  that  the  sodium  benzoate  seems  to  augment  the  effect  of  the 
urotropin  and  lessens  the  chance  of  bladder  disturbance.  As  the  con- 
dition improves  the  urotropin  and  sodium  benzoate  may  be  gradually 
reduced. 

(2)  Autogenous  vaccination,  especially  if  the  infection  is  chronic 
or  does  not  respond  to  treatment,  or  there  is  additional  infection 
elsewhere,  50,000,000  increasing  to  300,000,000  to  500,000,000  grad- 
ually, first  given  every  two  or  three  days;  larger  doses  at  longer  inter- 
vals, four  to  seven  days.  Some  advise  200,000,000,  increasing  to 
1,000,000,000, 

(3)  Lactic  acid  bacilli  tablets  should  be  given  t,  i.  d. 

(4)  High  enema ta — 1 :  1000  ace tozone,  i  quart  every  day,  and  later 
every  other  day — ^are  of  value. 

(5)  Sour-milk  diet:  bacillaCi  fermillac,  matzoon,  lactone-butter- 
milk,  and  koumiss;  later,  cereals,  etc.;  avoid  red  meats, 

(6)  Bowels  should  be  opened  at  once  by  calomel  or  blue  mass 
and  then  regulated  carefully  daily.  Calomel  or  blue  mass  once  a 
week. 

(7)  Antibacillus  coli  serum,*  25  c,c,  in  divided  doses  in  three 
days'  time,  has  been  recommended, 

(8)  Surgical  procedure  when  indicated. 

*  Rawls,  Med.  Rec,  Oct.  7,  191 1, 
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CONSTIPATION 

(SyHonyms, — Obstipatio  Alvi;  Const ipatio  Alvi;  Alony  of  the  Bowel;  Habitual 

Constipation.) 

Healthy  persons  usually  have  one  bowel  movement  daily»  gen- 
erally alx>ut  the  same  hour.  Some  normally  have  two  actions  a 
day,  while  others  empty  the  bowels  every  other  or  every  second  day, 
and  yet  are  in  perfect  health. 

Constipation  is  defined  as  a  condition  in  which  the  feces  are  not 
passed  sufficiently  often.  Another  form  is  that  in  which  defecation 
cxxrurs  daily,  but  the  movements  are  insufBcient  in  quantity,  A 
stagnation  of  fecal  matter  may  thus  occur.  The  quantity  of  feces 
is  somewhat  variable,  from  loo  to  150  grams,  the  average,  even  up  to 
250  grams,  being  greater  after  a  vegetable  diet  and  less  after  meats. 

Considerable  of  the  evacuation  is  made  up  of  micro-organisms, 
of  which  Herter  ^  has  estimated  the  daily  number  as  1 26,000,000,000, 
which  explains  the  fact  that  patients  who  eat  little  may  pass  con- 
siderable materiaL 

Constipation  may  be  acute  or  chronic.  The  acute  type  is  due  to 
complete  obstruction  of  the  intestinal  tract  or  to  dynamic  ileus 
(intestinal  paresis). 

The  chronic  type  is  extremely  common,  Henry  Illoway  and 
Samuel  Gant  have  i^^Titten  excellent  w^orks  on  this  subject.  My 
clarification  is  slightly  modified  from  their  books. 

Etiology.-'All  possible  factors  must  be  carefully  investigated 
and  corrected. 

1.  Diseases  of  the  stmnach,  such  as  hyperchlorhydria,  ulcer» 
cancer,  dilatation,  simple  atony,  catarrhal  conditions,  and  achylia 
gastrica,  may  cause  constipation. 

2.  Obstruction  of  the  bowel  by  tumors  of  the  intestine  or  tumors 
pressing  on  the  bowel  from  some  adjacent  organ;  by  stricture  within 
the  intestine;  by  external  stricture,  as  by  peritonitic  adhesions;  by 
chronic  intussusception. 

Lane  descril:>es  a  type  of  chronic  obstruction  with  dilatation  of  the 

small  intestine,  including  the  duodenum,  due  to  partial  obstruction 

of  the  termination  of  the  ileimi  by  a  mesenter>^  or  band  developed 

in  the  mesentery,  by  an  anchored  appendix  or  by  pressure  of  the  ileum 

^  Bacterial  Infections  of  tbe  Digestive  Tract. 


554  DISEASES  OP  THE-  STOMACH  AND  INTESTINES 

on  the  pelvic  brim.  Mayo  ^  also  refers  to  cases  of  chronic  intestinal 
stasis  due  to  kinks  and  adhesions  of  the  terminal  ileum  (the  Lane 
kink)  frequently  associated  with  chronic  appendicitis. 

3.  Catarrh  of  the  small  intestine  alone;  in  some  cases  catarrh  of 
the  large  intestine;  mucous  colic;  atrophy  after  catarrh;  ulcers  of  the 
small  intestine  are  occasionally  attended  by  constipation;  dysenteric 
ulcers  at  times  produce  constipation,  though  ulcers  of  the  large  intestine 
usually  cause  diarrhea, 

4.  Voluntary  abstention  from  stool  on  account  of  the  pain  it  pro- 
duces, by  reason  of  disease  of  the  rectum,  such  as  from  piles,  fissure, 
or  ulcer.  Increased  contraction  of  the  sphincter  ani  (irritability), 
at  times  with  resulting  hypertrophy,  also  occurs  from  irritation  and 
interferes  with  bowel  action.  Hypertrophied  levatores  ani  muscles 
which  may  be  felt  as  thick  rigid  bands  about  2  inches  above  the  anus 
may  clump  the  rectum  and  interfere  with  bowel  movements. 

5.  Obstruction  to  the  entrance  of  bile  into  the  intestine  or  deficiency 
of  bile. 

6.  Diseases  of  the  heart,  lungs,  liver,  atui  kidneys.  Intestinal 
hyperemia  and  congestion  of  the  portal  system  are  factors  in  these 
cases  in  retarding  peristalsis,  as  in  cirrhosis  of  the  liver. 

7.  Disease  of  the  pancreas. 

8.  Diabetes,  anemia,  and  chlorosis. 

g.  In  many  diseases  of  the  brain,  spinal  cord,  and  of  the  nervous 
systetn  constipation  is  present. 

Among  such  are  chronic  insanity,  diphtheritic  paral>-sis,  tabes, 
bnu!i  tumors,  ct^rcbrospinal  meningitis,  hemorrhage  of  the  brain, 
chrvniic  hydnvephulus,  myelitis,  neuroses,  and  psychoses. 

u>.  ,-\v';<.v  fcbrsle  i\^nJ:tu^f:s  are  usually  acco9npaptied  by  canstipa- 
tu^K.  as  pneumonia,  etc.  Tliis  generally  excludes  those  with  special 
i!Uestinal  lesions.  Wo  must  rememlvr  that  constipation  occurs  in 
s^^me  oases  of  typhoid,  and  even  of  dysenter>'. 

M .  V  k*^KL  .\^Ks:i c\i:i<^n  /».v^'  fc^^ci^n  cwiies.  They  may  be  lodged 
in  the  Nnvel  v>r  lx.*neath  the  muvx^sii  and  either  obstruct  the  rectum  or 
cause  sphincteric  c».ni  tract  ion. 

i,\  Mc,.\^*'*n<i:i^Ks.  such  as  abnomuillv  developed  colon:  undue 
size  or  leui^th  01  the  sigmoid  flexure:  diverticula  or  the  large  intes- 
tine: a  diaphrai:m  p^irtially  oU>sing  the  Lir^e  intestine. 

i^;.   J\**=\:::'f  j:>:t\.-^'.'c"^::  ,^'  -ssscKziy,  r-:*':.:-;/  ^:^cpzy  c/  the  csLm. 

14.  r>:.v^/;".\\<^:V  aiis^iilativ^ns  of  the  sicmoid  flexure  due  to 
ddbesivnis;  proIas>se  of  sii:Tnoid  in:o  rectum  wm  long  mesentery* — 
iu  effect,  slight  iritussuscetnior. .  vxvun:  mobile    movable  cecum  . 

15.  .{:'.^rii\  /•  :,':e  :^::^<::k^1  rn:i-\:.^^r:ir,'  followinis:  catarrh  or 
tattv  vie-^erieration.  as  in  vX^n>i:m*p:ion  or  in  oloohoacs. 

10.  r:  •.'**■*:•' ,\r»'::  ,*•  .-:\\*4o.V':'y  '  :j.:vy.  or  h>T^rtropfcied  O'Bicrnie's 
sphincter,  which  is  kvattvi  a:  the  rvct.^icmvn'iol  fimcture.  may  be 

•  Ohi:::    N    Y    Mi\i  J.^ur     AvK  :  >.    :,;:: 
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causes.  Coccyj^al  deviation  with  projection  inward  of  the  bone 
may  be  a  factor. 

17.  Loss  of  power  in  the  abdmninal  muscles  may  be  a  factor  in  some 
cases,  as  in  the  emaciated,  with  miiltiparous  women  witli  diastasis 
of  the  recti,  etc. 

18.  Distention  of  the  duodenum  secondary  to  compression  or 
obstruction  of  the  third  part  of  the  duodenum  by  reason  of  a  strain 
exerted  on  it  by  the  mesentery  of  the  small  intestine  or  by  the  pull 
on  it  by  the  jejunum.  Some  of  these  cases  have  associated  a  duodena! 
ulcer,  and  Lane  ^  describes  a  case  in  which  there  was  torsion  at  the 
ducKlenojejunal  junction,  the  patient  bein^  a  sufferer  from  chronic 
intestinal  stasis,  a  stenosis  of  tfie  pylorus  being  suspected. 

19.  Chronic  constipation  frotn  impaired  physiologic  function. 
This  type  is  due  to  disturbance  of  the  motor  function  of  the  intestines, 
and  is  strictly  classified  under  motor  neuroses,  under  which  we  have: 

(a)  Constipatif>n  due  to  retarded  intestinal  peristalsis  (atony  or 
relaxation  of  the  bowel). 

(b)  Spastic  constipation,  perverted  action,  or  enterospasm. 
The  constipation  is  due  to  a  spasmodic  contraction  of  a  portion  of 
tlie  intestine. 

(c)  Spasm  of  the  sphincter  is  included  under  this  type. 
Constipation  Due  to  Disturbances  of  the  Motor  Function.— Habitua] 

constipation  due  to  impairment  of  the  physiok>^c  function  (/.  e., 
caused  by  motor  disturbances)  constitutes  an  important  class  of 
cases.     It  should  be  strictly  classified  under  motor  neuroses. 

There  are  the  two  types  mentioned  above:  the  atonic  and  the 
spastic  forms  of  constipation. 

Atonic  Constipation. — Constipation  due  to  atony  (literally,  relaxa* 
tion)  of  the  bowels  constitutes  the  majority  of  cases. 

Predisposing  Causes, — The  character  and  quantity  of  food  and 
the  amount  of  physical  exercise  influence  .bowel  evacuation.  Boas 
has  laid  stress  upon  the  importance  of  the  type  of  nourishment  and  its 
influence  in  the  production  of  constipation  (alimentary  constipation). 

Albuminous  diet  consisting  of  meat  and  eggs  leaves  little  residue, 
and  eventually  tends  t**  constipate;  while  with  vegetable  diet  there 
is  more  residue  and  the  fermentation  products  excite  peristalsis. 
A  patient  may  diet  by  avoiding  vegetables,  butter,  and  fat,  and  thus 
constipation  result  which  may  l>ecome  chronic. 

Repeated  neglect  of  the  call  of  nature  is  a  frequent  cause,  such  as  in 
the  case  of  yonng  girls  and  children  while  at  school,  or  amon^  women 
at  social  gatherings,  etc. 

Intemiptinn  of  the  habit  of  regularity,  as  on  a  railroad  journey. 
or  an  attack  of  diarrhea  with  subsequent  constipation,  or  of  acute 
fever,  may  lead  to  habitual  constipation.  The  same  is  true  of  mental 
conditions,  such  as  depressing  emotions.  Prolonged  exercise »  such  as 
long  marches,  has  produced  chronic  constipation. 

*  Surgery.  Gynecolo^',  and  Obstetrics,  March,  191 1. 
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Coestipation  is  more  frequently  found  among  the  wealthy  dm 
among  the  working  class.  The  mode  of  living,  sedentar}'  life,  etc, 
have  a  bearing.  Worry  and  mental  strain  hav^  an  influence,  asd 
it  occurs  among  neurasthenics  and  hypochondriacs. 

Habitual  constipation  is  found  in  those  engaged  in  active  exercise 
and  who  are  of  strong  const ituti 00.  In  such  persons  the  cause  of 
this  perversion  of  motor  function  is  unknown,  but  it  seems  inherent 
to  the  patients  that  the  bowels  respond  slowly  to  stimuli.  In  samt 
cases  there  seems  to  be  hereditary  or  congenital  diminution  of  intes 
tinal  peristalsis  (constipation), 

Riegel  obser%'ed  cases  in  w^hich  at  autopsy  the  musculature  of 
the  large  intestine  w^as  abnormally  tliin  and  was  probably  congenita]. 
In  some  of  these  cases  the  skeletal  muscles  were  strong.  Notlinagel 
described  similar  cases  in  which  the  general  muscular  developmest 
was  pfx>r.      These  rare  conditions  cannot  be  recognized  intra  Tttam, 

Enteroptosis  is  given  as  a  cause  of  chronic  constipation  00  account 
of  the  intestinal  angulation  which  tnx^urs.  This  is  true  in  some  casts. 
The  general  atony*  w^ith  enteroptosis  is  the  chief  factor,  The 
musculature  of  the  stomach,  intestines,  and  also  the  abdominal 
muscles  are  relaxed,  which  have  a  bearing  on  the  production  of 
constipation.  The  abuse  of  cathartics,  and  repeated  distention  d 
the  bowel  from  large  enemata,  may  produce  constipation. 

Spastic  Cms  sti  pa  lion. ^Spasmodic  constipation  of  the  boweb. 
or  enterospasm,  is  produced  by  a  perversion  of  the  motor  function 
of  the  intestines,  taking  the  form  of  a  spasmodic  contraction  o[  a 
portion  of  tlie  intestines,  which  may  involve  boUi  the  circular  and 
longitudinal  muscles. 

This  spastic  condition  may  be  of  variable  duration  and  involve 
different  segments  of  tlie  intestines,  Fleiner  holds  that  the  con- 
tracted portion  retains  its  contents,  while  others  believe  that  it  is 
nearly  occluded  by  the  spasm,  thus  creating  an  obstacle  to  tie 
passage  of  the  intestinal  contents. 

Diffuse  enteropasra  involving  the  small  intestine  occurs  in  spinal 
meningitis,  in  diseases  of  the  pons  and  medulla »  and  in  chronic 
lead-poisi^ning^  In  these  cases  the  abdomen  is  retracted  like  & 
trough. 

Local  or  circumscrilied  enterospasm  is  more  frequent »  and  it 
generally  affects  a  portion  of  the  large  intestine.  The  abdometi 
shows  no  abnormality  on  inspection. 

Spastic  constipation  is  more  frequently  met  with  in  nervous 
persons,  neurastlienics,  the  hysteric,  and  in  those  debilitated  by 
Iong*continyed  disease.  The  constipation  is  quite  obstinate,  lasting" 
for  several  days.  The  evacuation  is  somew^hat  painful  and  consists 
of  small  balls  (goat  feces)  or  pencil -shaped  fecal  material.  There 
are  spasmodic  pains  in  the  left  lower  abdomen  or  in  the  umbilical 
region  which  are  relieved  by  the  passages. 

^  Rose  and  Kemp,  Atoaia  Gastrica. 
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Spasm  of  the  Sphificter  (Proctospasmus). — This  condition  really 
belongs  to  spastic  constipation.  There  is  painful  spasmodic  con- 
traction of  the  sphincter.  1  have  seen  cases,  however,  in  which  pain 
was  not  marked,  but  spasm  (x^curred  when  defecation  was  attempted; 
in  effect,  spasmodic  stricture  was  present.  Such  cases  may  be  a 
direct  factor  in  the  production  of  constipation. 

Many  cases  of  sphincteric  spasm  are  secondary  to  fissure  or  ulcer 
of  the  rectum,  or  are  reflex  when  there  are  inflammalriry  conditions 
in  the  neighboring  organs,  such  as  the  uterus,  bladder,  etc.  Some 
cases  occur  as  a  primary  nervous  affection  and  are  chiefly  met  w*ith 
in  those  with  a  nervous  taint  or  disease  of  the  spinal  cord. 

Rectal  examination  is  often  extremely  painful.  In  some  cases 
there  is  simply  reflex  spasm  on  examination,  and  the  sphincter  is 
found  to  be  extremely  tight  and  evidently  hypertrophied  from 
frequent  contraction. 

It  is  important  to  consider  the  possibility  of  the  last  type  in 
connection  with  chronic  constipation. 

Symptoms.— In  many  cases  constipation  causes  no  subjective 
symptoms.  Some  have  a  stool  every'  second  or  third  day  or  even 
once  a  week.  There  is  a  classical  case  who  had  an  aiiunai  movement. 
Nevertheless,  chronic  constipation  should  not  be  made  Hght  of. 

Some  patients  on  the  appearance  of  constipation  immediately 
suffer  from  subjective  symptoms,  which  may  become  at  times  quite 
severe.  Among  milder  symptoms  are  sensations  of  fulness,  tension, 
and  discomfort  in  the  abdomen:  at  times  they  are  referred  to  the 
stomach;  loss  of  appetite^  occasionally  belching^  nausea,  pyrosis, 
and  a  disagreeable  taste  in  the  mouth.  Coated  tongue  and  headache 
are  often  present.     Colicky  pains  and  distention  may  occur. 

Intestinal  Sapremia.^— In  cases  of  marked  constipation  severe 
symptoms  may  occur,  such  as  headache,  apathy*  a  dry  furred  tongue, 
anorexia,  prostration,  abdominal  pain,  sustained  elevation  of  tem- 
perature, palpable  spleen,  and  even  an  eruption,  so  that  typhoid 
may  be  suspected.  The  eruption  is  profuse  and  blotchy,  macular 
and  erythematous,  and  not  likely  to  be  mistaken  for  typhoid,  roseola, 
or  Briirs  disease.  Physical  examination  will  determine  fecal  accumu- 
lation. 

These  symptoms  disappear  after  thorough  evacuation  of  the 
bowels.  In  cases  of  doubt,  such  as  intestinal  sapremia  of  a  duration 
which  is  not  definitely  obtainable,  it  may  l3e  advisable  to  make  the 
laboratory  tests  to  differentiate  from  typhoid  fever. 

On  inspection  and  palpation  considerable  fecal  accumulation 
can  be  found  in  the  intestines,  especially  in  the  colon.  Some  patients 
suffer  from  severe  headache,  dizziness,  sleeplessness,  despundency, 
palpitation,  tachycardia,  or  irregular  pulse.  Such  symptoms  I 
beheve  due  to  auto-intoxication  from  the  intestinal  tract.  Motor 
insufficiency,  as  in  constipation,  favors  siagnatioji  and  putrefactive 
changes. 


55B 


DISEASES   OF  THE   STOMACH   AND   INTESTINES 


Duprey*  reports  extreme  cases  in  which  the  patients  became  un- 
conscioys*  but  recovered  after  free  bowel  evacuation.  One  death 
also  occurred. 

In  most  of  my  patients  suffering  from  chronic  constipation,  with 
the  symptoms  just  described,  especially  with  nerv-ous  manifestations, 
marked  indicanuria  was  present. 

Herter'  states  that  most  children  and  many  adults  may  fail  to 
develop  indicanuria  witli  constipation,  yet  there  are  others  in  wliom 
it  is  marked,  and  that  a  satis  factory  explanation  is  not  possible. 

In  my  report  of  13  cases  of  dementia  parah^ica  before  the  Ameri- 
can Medicopsychologic  Association^  marked  constipation  was  noted 
in  all  the  cases,  and  all  suffered  with  considerable  temperature. 
Rectal  irrigation  lowered  the  temperature  in  3  cases,  and  under 
general  treatment  for  the  gastro-intestinal  tract  it  was  lowered  in 
8  more.  Convulsions  diminished  in  5  cases.  The  bowels  w^ere  freely 
opened. 

Bouchard's  theory,  that  no  intoxication  from  the  intestinal  tract 
can  take  place  when  the  feces  are  solid,  I  believe  untenable.  Dunin 
has  shown  that  constipation  may  be  the  result  of  nervous  conditions. 
There  are  many  in  which  no  nervous  factor  can  be  discovered,  and 
others  in  whom  constipation  and  intestinal  anto-intoxication  are 
factors  in  the  production  of  nervous  symptoms. 

Tennination. — The  bow^els  may  act  spontaneously,  hard  masses 
of  fecal  matter  being  passed,  covered  with  a  thin  layer  of  mucus. , 
Feces  are  often  passed  in  small  balls  or  in  rod  shape.  With  the 
atonic  type  of  constipation  relief  is  usually  felt  after  defecation, 
while  with  the  spastic  type  movement  is  accomplished  with  great 
effort,  and  there  is  a  feeling  as  if  there  were  still  material  in  the 
rectum. 

In  some  cases  the  constipation  terminates  in  an  attack  of  diarrhea 
due  to  hyperemia  and  the  secretion  of  fluid  from  irritation  of  the 
mucosa  by  the  hardened  feces.  In  others,  purgatives  or  enemata 
may  be  required,  or  removal  of  scybalse  from  the  rectum  by  tlie 
fingers. 

Slight  catarrh  may  occur  or,  rarely,  stercoral  ulcers,  local  peri- 
tooitis,  or  even  perforation  and  general  peritonitis.  Constipation 
has  been  a  factor  in  the  production  of  typhlitis,  diverticulitis,  catarrh 
of  the  cecum  with  st^condary  catarrhal  appendicitis,  volvulus,  and 
subacute  or  acute  intestinal  obstniction. 

Fecal  Colic. — When  large  masses  of  fecal  matter  accumulate 
colic  may  occur.  The  patient  is  seized  with  violent  colicky  pains 
which  may  cause  a  fainting  spell.  The  abdomen  is  distended  and 
tender.     Passage  of  flatus  brings  temporary  rehef.     The  symptoms 

*  The  Lancet,  1902,  p.  iH\2. 

-  Bacterial  Infections  of  the  Digestive  Tract,  p.  26,%. 

^  Proceedings*  of  the  Sixty-first  Annual  Meeting,  Aprils  igoj.  Some  obscrvii- 
tions  on  the  Relations  of  the  Gastro- intestinal  Tract  to  Ner>'ous  and  Mental 
Diseases. 
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do  not  disappear  until  thorough  evacuation  of  the  fecal  accumulation 
takes  place*  Fecal  colic  may  occur,  with  daily  evacuation  of  the 
f bowels.  The  detection  of  fecal  accumolation  by  palpation  is  of 
chief  iniportance. 

In  obstinate  cases  of  constipation  cathartics  may  fail  to  produce 
movements  and  the  patient  go  into  marked  collapse  and  vomit 
profusely,  with  symptoms  resembling  intestinal  obstruction.  Rectal 
irrigations  or  oil  injections  may  relieve  the  condition. 

Rarely ♦  in  the  insane,  old.  or  weak,  total  paralysis  of  the  colon 
may  take  place  and  the  patient  die  with  the  symptoms  of  obstruc- 
tion. In  cases  of  fecal  accumulation  it  is  always  safer  to  employ 
injections  and  irrigations  before  resorting  to  active  catharsis. 

Fecal  Tninors,^They  occur  most  frequently  in  the  cecum, 
sigmoid  flexure,  rectum,  and  hepatic  and  splenic  flexures.  They 
may  cause  dislocation  of  the  transverse  colon,  and  the  mass  be  felt 
a  short  distance  above  the  symphysis.  In  most  cases  the  tumor  is 
not  of  very  firm  c&nshiency,  is  immahle,  and  fnis  an  pressure.  On  the 
other  hand,  it  may  be  nodular,  hard,  or  angular. 

In  some  cases  the  bowels  may  move  every  day,  there  evidently 
being  a  free  central  passage. 

Gersunys  Adhesion  Sy^nptom. — If  the  abdominal  wall  over  the 
tumor  is  gradually  depressed  with  the  finger-tips,  the  pressure  gradu- 
ally diminished,  and  the  fingers  slowly  withdrawn,  one  can  feel 
the  mucous  coat  of  the  intestines  loosening  itself  from  the  feces 
forming  the  tumor  (r.  e.,  the  wall  of  the  bowel  separates  from  the 
tumor  when  palpating  pressure  is  relaxed). 

If  under  intestinal  irrigations,  etc.,  the  tumor  diminishes  in  size,  it 
is  evidently  fecal.     Anesthesia  may  rarely  be  required  for  examination. 

Some  of  these  fecal  tumors  have  developed  into  targe  size — over 
4  poimds  or  more — and  after  the  colon  is  dilated,  stercoral  ulcerSi 
lfH:al  or  general  peritonitis,  or  intestinal  f>bstruction  from  kinking, 
compression,  torsion,  or  internal  t>cclusion  may  result. 

Hemorrhoids  are  a  complication.  They  are  described  in  a 
special  section. 

I  have  referred  to  various  nervous  symptoms  that  are  dependent 
on  constipation. 

Leube  descril^es  intestinal  vertigo,  which  he  believes  reflex  and 
due  to  pressure  on  the  hemorrhoidal  plexuses  of  the  sytnpathetic. 
since  the  palpating  tlnger  in  the  rectum  also  produced  it. 

Senator  imputed  dizziness  and  vertigo  to  absorption  of  poisonous 
rgases,  such  as  sulphuretted  hydrogen:  while  Nothnagel  assumes 
that  nervous  symptoms  are  due  to  absorption  of  ptomains,  thus 
causing  auto-intoxication. 

Auto-intoxication  I  believe  to  be  the  correct  explanation.  In 
t persons  of  a  neuropathic  disposition  auto-intoxication  from  chronic 
rconstipation  is  undoubtedly  a  contributory  factor  in  the  production 
of  nervous  disease,  especially  melancholia. 
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Fecal  Fever. — This  is  generally  due  to  some  complication,  such 
as  inflammation,  local  i>erilonitis,  or  stercoral  ulcer.  With  infants 
and  youof,^  children  fever  may  be  caused  by  fecal  accumulation. 
I  have  referred  to  the  cases  of  dementia  paralviica  with  temperature, 
with  disappearance  of  the  latter  after  bowel  action » 

Clark  holds  that  chlorosis  is  the  result  of  toxins  absorbed  from 
coprostasis,  Hyperchiorhydria  is  generally  present  and  this  would 
have  an  influence  on  the  bowels. 

Though  diarrhea  with  marked  multiplication  of  the  Bacillus 
aerogenes  capsulatus  often  occurs  in  common  with  severe  primary 
anemia,  and  in  some  instances  the  cases  present  the  blofxl-picture 
and  clinical  characteristics  of  pernicious  anemia,  yet  Herter  shows 
that  advanced  infection  with  the  gas  bacillus  can  occur ^  without  any 
diarrhea,  in  fact,  with  obstinate  cmistipation.  Stasis  is  favorable^ 
to  putrefaction.  The  possibility,  therefore,  of  stasis  (constipation) 
favoring  in  some  cases  the  development  of  poisons  ha\ang  a  hemo- 1 
lytic  action  on  the  blcMxl  should  Ix^  considered. 

Biagnosis. — The  irregularity  of  the  movements  and  their  char- 
acter, occurring  in  small  balls,  pencil  shape,  or  in  small  fragments^ 
and  abdominal  palpation,  disclosing  fecal  masses,  are  diagnostic. 
One  must  remember  that  daily  incomplete  evacuations  may  occur. 

Fecal  masses  are  found  most  frequently  in  the  caput  coli,  sigmoid* 
and  the  rectum.  It  is  always  well  to  examine  the  latter.  -4//  possible 
causes  of  constipation  must  be  considered.  If  it  is  suspected  to  be 
due  to  anomalies  of  the  functions  of  the  stomach,  gastric  analysis 
must  be  performed  and  treatment  directed  toward  the  gastric  con- 
dition. 

Diseases  of  the  heart,  lung,  liver,  and  kidneys  must  be  treated 
if  present.  Rectal  examination  may  disclose  hypertrophy  of  Hous- 
ton's valves:  in  such  event,  their  division  by  the  application  of  Gant*s 
valve  clamps  is  indicated. 

Prolapse  of  the  sigmoid  may  be  determined  by  inspection  with 
the  sigmoidoscope.  Gant's  suspensory  operation  is  then  indicated. 
Splanchnoptosis  if  present  must  be  treated  and  Rosens  belt  applied. 

If  none  of  these  causes  can  be  determined,  the  constipation  must 
be  purely  functional  (habitual),  either  of  the  atonic  or  spastic  t\^. 

With  atony  of  the  bowels  there  are  slight  bloating,  evacuation 
of  hard  fecal  matter,  often  in  balls  covered  with  a  thin  layer  of  mucus, 
at  times  dizziness  and  nervous  s>Tnptoms.     Severe  pains  are  rare. 

With  enterospasm  there  are  uneasiness  and  pain  at  the  time  of 
evacuation  or  just  prec^eding  it,  and  at  times  spells  of  faintness. 
The  fecal  matter  is  not  so  hard  and  is  evacuated  after  considerable 
straining  in  narrow,  tape-hke  or  pencil-shaped  pieces.  There  is  no ; 
feeling  of  complete  relief  after  evacuation,  but  as  if  more  were  present* 
The  abdomen  may  at  times  be  sunken  and  retracted  and  the  intestinal 
coils  can  sometimes  be  palpated. 

^  Bacterial  Infections  of  the  Digestive  Tract,  p.  207. 
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I^ognosis. — This  is  favorable  in  the  majority  of  cases  as  regards 

Hfe,  though  occasionally  incurable  lesions^  such  as  diverticulitis, 
ulceration,  or  even  i>eritnnitis  and  death  may  result.  These  compli- 
cations are  comparatively  rare.  The  prognosis  as  to  cure  depends 
on  the  cause  of  the  constipation.  In  the  functional  cases  of  habitual 
constipation  ciires  result,  but  many  cases  require  more  or  less  care 
for  the  balance  of  their  lives* 

Treatment. — Ceywral  Methods.^The  cause  of  the  constipation 
should  be  treated.  Persons  who  for  years  have  habitually  had  a 
movement  every  second  or  third  day  and  are  in  good  health  should 
be  let  alone. 

Prophylaxis. — Never  place  a  patient  on  a  restricted  diet  for  too 
long  a  period,  excluding  vegetables,  fruits,  starchy  foods,  and  fats 
which  would  dispose  to  constipation.  Abuse  of  cathartics  should 
be  avoided. 

A  hygienic  method  of  living,  proper  out-of-door  life  and  exercise, 
diminution  of  strain  and  worry  are  necessary.  As  few  purgatives  as 
possible  should  be  employed. 

Training  of  the  Patient.— Oiw  should  allay  the  patient's  anxiety. 

He  should  be  told  not  to  worry  if  the  bowels  fail  to  act  for  a  day  or 

I  two.     Meanw^hile,  rational  methods  should  be  undertaken  by  the 

physician  to  produce  the  desired  result.     Trousseau  first  advocated 

teaching  regularity.     The  patient  should  be  taught  to  endeavor  to 

have  an  evacuation  at  a  regular  time  every  day,  preferably  half  an 

bour  after  breakfast.     He  should  go  to  the  closet  and  try  to  have  a 

I  passage,  but  should  not  exert  himself  for  over  five  minutes.     It  is  an 

[excellent  procedure  to  aid  the  return  to  the  habit  by  insertion  of  a 

small  gluten  or  glycerin  suppository  or,  preferably,  the  injection  of 

I  to  2  ounces  (30.0-60.0)  of  olive  oil  with  a  soft -rubber  hand  syringe. 

This  is  better  than  waiting  twenty- four  hours,  as  the  desire  is  often 

thus  stimulated.     Regular  habits  could  thus  often  be  cultivated  and 

tlie  small  injection  then  stopped. 

Diet. — The  main  object  is  the  ingestion  of  foods  w^hich  increase 
intestinal  peristalsis  and  tlie  avoidance  of  constipating  material. 

A  glass  of  cold  water,  or,  in  some  cases,  of  hot  water,  should  be 
taken  on  rising.  Water  should  be  taken  on  the  fasting  stomach  and 
a  moderate  amount— 8  to  10  ounces  (250-310  c.c.)  at  least — of  fluid 
at  meals.  Total  abstinence  from  liquid  at  meals  tends  to  constipate. 
The  following  are  of  value:  buttermilk,  cider,  sour  milks,  fermented 
milk,  such  as  lactone-milk,  koumiss,  matzoon,  baciflac,  carbonated 
waters;  raw^  fruits,  such  as  grapes,  oranges,  grape-fruit,  apples,  figs, 
pruneSi  cranberries,  pears,  peaches,  plums,  mandarins,  gooseberries, 
currents,  strawberries,  raspberries,  blackberries;  cooked  fruits,  jams, 
treacle,  honey,  lemonade ;  vegetables  rich  in  cellulose,  cabbage,  cucum- 
bers, spinach,  green  peas.  Brussels  sprouts,  cauliflower,  green  salads, 
turnip  tops,  Spanish  onions,  carrots,  asparagus;  syrup,  sugar;  salmon, 
sardines,  herring;  r>'e  bread,  Graham  bread,  browm  bread,  pumper- 
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nickel;  fatty  and  highly  seasoned  foods,  plenty  of  butter,  cmm, 
and  fat  cheese.  Excess  of  potatoes  or  rice  constipate.  Oatmeal  is 
often  of  value.  Milk  is  constipating  with  some  and  purgative  ivitii 
others.  Whortlel>erries  are  constipating.  Red  wines,  tea,  choa)laic, 
and  cocoa  should  be  avoided.  Beer  and  champagne  are  recommended 
by  some.     Chicken  and  red  meats  are  given  in  moderation. 

We  may  say  the  diet  should  be  mixed»  with  a  preponderance  of 
vegetable  food.  Some  patients,  of  course,  have  idiosyncrasies  to 
certain  foods,  and  one  would  not  give  a  patient,  with  a  delicate 
stomach,  cabbage,  cider,  and  brown  bread.  If  the  intestines  m 
already  overburdened  with  too  much  ballast  and  excess  of  cetlubse 
has  been  ^iven,  soch  articles  must  be  restricted. 

The  interna]  administration  of  olive  oil,  i  to  2  ounces  (30.0-60,0) 
or  more,  has  often  an  excellent  effect;  to  be  given  once  nr  twice 
daQy. 

If  fermentative  or  putrefactive  processes  are  present,  they  musl 
receive  attention. 

In  very  obese  patients  one  would  not  give  excessively  fattening 
food.  Often  a  few  prunes  with  the  morning  glass  of  water  and  fniit 
for  breakfast  are  serviceable.  The  administration  of  a  raw  apple 
tlioroughly  masticated  at  9  P.  M.,  and  an  hour  later  a  large  glass  of 
Vichy,  I  have  often  found  valuable,  a  morning  movement  resultiiis(. 

As  a  sample  diet  one  may  give  as  follows: 

Breakfast.— ^yixtmQB.1  with  cream  or  porridge  with  syrup,  fat 
bacon,  n^^^e  bread  with  plenty  of  butter,  marmalade  or  honey,  coffee 
with  cream,  water  8  oimces  (250  ex.);  grape-fruit  or  oranges. 

Lunch. ^Pish,  potatoes  (very  little),  green  vegetables,  salad  wili 
plenty  of  oil,  stewed  apples  or  figs,  wholemeal  bread,  butter,  fmit, 
water,   or  lemonade. 

Dinner.— Toiwa^io  or  some  vegetable  soup,  meat,  spinach,  string- 
beans,  asparagus,  salad  with  oil,  dry  toast  or  biscuit  with  plenty  ol 
butter,  apple  charlotte,  stewed  pears  or  prunes,  cheese,  uncooked 
fruits,  water  or  lemonade.  ■ 

Physical  Methods.— These  are  useful  to  strengthen  the  bowel  and 
promote  better  action  or  to  directly  stimulate  peristalsis. 

Massage. — This  is  of  use  in  the  atonic  cases,  but  not  as  much  ^ 
in  spastic  constipation.  It  should,  preferably,  be  administered  b; 
an  expert  and  the  treatment  carried  out  for  many  months. 

Abdominal  massage  should  be  carried  out  in  the  course  of  thecoli 
by  short  tapping  motions  (vibratory),  or  by  kneading  and  n.ibbing. 
It  is  preferable  to  massage  from  the  caput  coli  to  the  sigmoid.  Tlie 
small  intestine  should  also  be  manipulated  as  well  as  the  abdominal 
muscles. 

Illoway/  recommends  massage    for   five    to   fifteen    minutes  in 

adults  and  three  to  five  minutes  for  children,  at  least  every  other 

day,  for  a  period  of  six  weeks,  and  then,  if  there  is  improvement,  at 

^  Constipation  in  Adults  and  Children. 
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longer  intervals,  but  for  a  long  period  of  time.  It  should  be  j^iven 
preferably  early  in  the  morning  in  the  fasting  condition. 

Automassa^e,— The  patient  sitting  upright  with  the  right  hand 
should  stroke  the  abdomen  from  the  caput  coli  to  the  hepatic  flexure, 
and  then  along  the  transverse  colon.  With  the  left  hand  he  can  then 
massage  down  the  descending  colon.  Circular  stroking  movements 
should  then  be  made  over  the  median  abdominal  region.  I  often 
have  the  patient  follow  this  out  while  endeavoring  to  have  the 
morning  defecation.     Stances  should  last  about  five  to  ten  minutes. 

Canncni-ball  Massage, — A  3-  to  5 -pound  cannon-ball  rolled  over 
the  abdomen  in  the  course  of  the  colon  and  small  intestine  spirally 
is  of  value.     The  patient  can  employ  this  in  the  dorsal  position. 

The  hollow  wooden  cannon-ball  with  a  screw-cap,  arranged  so  that 
shot  can  be  placed  therein,  and  thus  diferent  weights  employed  with 
the  same  ball,  is  an  excellent  instrument  (Fig.  237),     It  is  arranged 


-Cannon-ball  with  screw  cap.       Fig,  238. — Cannon-ball  with  handle. 


with  a  handle  and  frame  so  that  it  can  be  more  easily  manipulated 
(Fig,  238),  One  should  l>egin  with  a  weight  of  2  pounds  and  increase 
it  gradually  to  5  pounds. 

Vibratory  Massage, — This  is  of  great  value.  Special  vibration 
should  be  given  over  the  sigmoid  flexure.  The  Vedee  vibrator  can 
be  used  alone  or  with  electricity »  or  the  Eureka  or  any  good  electric 
vibrator  can  be  attached  to  the  street  current.  Seances  should  last 
about  ten  to  fifteen  minutes  in  the  course  of  the  colon  and  over  the 
small  intestine. 

Hot  and  Cold  Massage  Electric  Roller. — This  instrument  has  t>eeii 
described  and  can  be  employed  for  the  atonic  cases, 

Gyfnnasiic  Exercises. — Exercises  which  bring  the  abdominal 
muscles  into  play  are  of  value,  such  as  g>Tnnastics  on  the  horizontal 
bar,  horseback  riding,  hill  climbing,  skating^  rowing,  bicycling,  golf, 
tennis,  boxing,  fencing.     Overexertion  and  too  abundant  sweating 
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should  be  avoided.  Flexion  and  extension  of  the  tx)dy  and  lateraJ 
rotation  while  in  the  sitting  posture;  bending  downward  and  then 
upward  in  the  standing  position  with  the  knees  held  stiff;  Swedish 
movements  and  treatment  by  the  Zander  methods  are  all  of  value. 

Ekctriiiity. — Percutaneous  electricity,  especially  faradization  over 
the  abdomen,  is  useful  as  an  adjunct.  The  intrarectal  method  (one 
electrode  in  the  rectum  and  the  other  over  the  abdomen)  is  recom- 
mended* especially  galvanization. 

The  authors  method  with  recurre^it  electric  irrigation  is  practical. 
With  a  glass  Y  attachment  and  two  fountain  s^Tinges,  alternate  hot 
and  cold  electric  douches  can  be  employed  for  the  atonic  condition. 
I  have  used  both  the  faradic  and  galvanic  current.  In  obstinate 
cases  of  high  impaction  I  have  found  hot  normal  saline  douches  at 
1 20*^  F.  with  the  faradic  current  most  efficacious^  duration  fifteen  to 
thirty  minutes. 

Kussmaul  has  suggested  one  electrode  in  the  stomach  and  the 
other  in  the  rectum. 

Electricity  is  indicated  in  the  atonic  cases.  Static  electricity 
is  also  recommended,  Doumer*  has  employed  it  in  the  form  of  sparks, 
especially  in  the  left  iliac  fossa. 

Hydrotherapy.— IcnctAons,  cx)ld  douches,  the  alternating  cold  and 
warm  fan  douches*  Scotch  douches^  short  cold  sitz-baths  (five  minutes 
at  12°  C),  the  wet  binder  (Xeptune*s  girdle)  applied  over  night,  and 
the  Priessnitz  compress  are  all  recommended.  Hydrotherapy  must 
needs  be  conducted  at  a  sanatorium. 

For  practical  pmposes  the  sitz-bath  and  wet  abdominal  compress 
suffice  the  general  practitioner. 

Injections;  Enterociysis. — Recurrent  enteroclysis  with  hot  nor- 
mal saline  solution  at  i  to**  to  1 20^  F.  for  fifteen  minutes  three  times 
a  week,  alone  or  combined  with  electricity  (rectal  method)  or  with 
the  alternating  cold  douche  at  60°  F.,  may  prove  of  service  in  the  x^ry 
obstinate  cases. 

Enterodysis  with  flajcseed  tea  has  also  pro\xd  valuable. 

The  soapsuds  and  water  enema  alone — i  pint  to  1}  quarts  (500- 
1500  c.c.) — or  with  live  oil,  8  ounces  (250  c.c).  or  castor  oil.  1  to  2 
ounces  (30.0-60.0),  included,  or  normal  salt  solution  alone,  may  be 
required,  depending  on  the  conditions.  A  high  enema  of  olive  oiI»  8 
ounces  (250  cc),  combined  with  glycerin,  4  ouuces  (125  c.c),  is  often 
useful. 

Often  a  small  enema  of  normal  saline  or  soapsoads  and  water  of 
I  pint  (500  c.c.},  if  given  with  the  patient  in  the  knee-chest  p<-isition 
is  more  efficacious  than  the  larger  injections.  The  water  injections 
may  be  employed  at  the  same  hour  daily  for  a  considerable  time, 
llie  large  injections,  as  recommended  by  some,  overdistend  tlie 
already  atonic  intestines.  The  Sims'  position  is  excellent  for  the 
injection. 

^  Atmales  d'Electro-Biologie,  189S,  p.  723. 
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Klemperer  *  recommends  the  injection  into  the  bowel  of  small 
quantities  of  water  at  bedtime- — only  |  pint  (250  c.c) — and  the  pa- 
tient is  told  to  retain  the  fluid.  It  is  sot>n  absorlx-d  and  evacuation 
occurs  the  following  morning.  These  injections  are  given  every  night 
for  three  weeks,  and  then  every  other  night. 

Knssmaul  and  Fleiner  employ  an  injection  of  sweet  oil  into  the 
rectum  at  bedtime,  which  is  to  be  retained.  I  t>elieve  it  advisable 
to  start  with  a  small  quantity,  only  4  to  6  ounces  (125,0-200,0), 
heated  to  the  temperature  of  the  body  and  slowly  injected  through  a 
■colon-tulae  from  a  fountain  syringe.  The  patient  should  retain  the 
oil  as  long  as  possible  (over  night  if  he  can).  Gradually  increase  the 
quantity  to  8  ounces  to  i  pint  (250-5CX)  c.c),  and  in  obstinate  cases 
nearly  to  i  quart  (liter). 

As  a  rule*  evacuation  follows  the  next  morning.  I  give  the  in- 
jection ev^ery  night  for  a  week,  then  every  other  night  for  several 
weeks,  then  tw^ice  a  w^ek,  and,  finally,  once  a  week.  The  treatment 
should  cover  several  months.  This  method  is  recommended  especi- 
ally for  the  spastic  type  of  constipatimi,  but  I  have  found  it  of  value  in 
other  cases, 

Olive  oil,  I  to  2  ounces  (30,0-60.0),  by  mouth  once  to  three  times  a 
day  is  a  valuable  adjimct.  Cottonseed  oil  can  be  substituted  by  en^ma 
for  olive  oil. 

Glycerin  Injections. — Glycerin,  i  to  2  drams  (4,0-8.0),  dissolved 
in  3  ounces  (95.0)  of  water  and  injected  into  the  rectum  is  of  service  in 
some  cases,  or  given  as  a  suppository.     It  is  sometimes  irritating, 

Flatau'  inserts  or  insufflates  into  the  rectum  15  to  45  grains  (i.o- 
3,0)  of  boric  acid  powder.  Bow^el  action  results  one-half  to  three 
hours  later, 

^  Orthopedics. — I  have  found  Rose's  belt  of  value  in  chronic  atonic 

constipation,  even  if  no  ptosis  is  present.  It  lends  strength  to  the 
abdominal  muscles  and  so  aids  evacuation. 
Medication. — In  many  cases  of  constipation  mild  laxatives  must 
be  employed,  sometimes  only  temporarily.  More  powerful  cathartics 
iwe  often  required.  In  constipation  of  the  spastic  form  and  in  the 
atonic  type  with  fecal  impaction,  belladonna  is  of  great  value.  It 
should  be  given  preferably  as  the  tincture,  in  large  doses,  to  lo  15 
minims  (0.592-0,888  cc),  and  pushed  three  or  four  times  a  day,,  so 
that  physiologic  symptoms  are  apparent.  In  constipation  due  to 
atony,  strychnin,  yV  to  ^^^  grain  (0.00108-0.0021)  t,  i.  d,,  or  tincture 
of  nux  vomica  in  5-  to  10- drop  doses  are  of  value,  even  if  no  laxatives 
are  given.     They  are  often  combined  with  a  laxative. 

Among  the  milder  laxatives  are  ftuidextract  of  cascara  sagrada 
and  the  aromatic  fluidextract  of  cascara,  of  which  the  dose  is  1  to  2 
drams  (4.0-8.0);  extract  of  cascara,  i  to  5  grains  (0,065-0,324): 
laxophen,  a  solution  of  phenolphthalein,    1   to  4  drams  (4,0-16.0); 


*  Therapie  der  Gegenwart,  189^^  p.  48. 
^Berlin,  klin,  Wochenschn,  1891,  p.  2jl. 
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phenolphthaleiii  (ptirgen),^  i  to  5  grains  (0^5-0.324)  to  15  giaia 
(1.0);  phenolax  (i  to  3  wafers);  phenolphthaleiii  may  be  gmim 
capsules  i  to  5  grains  each  at  bed  time  or  even  t-  i-  d.;  pmgatiii, 
15  to  30  grains  (i.o-2.o)»  whidi  last  is  contiaindicated in  lenal  disease. 

Ad.  Schmidt'  daims  that  the  internal  administration  of  agar-agg, 
cutting  up  the  straws  into  small  fragments  and  administaiiig  is 
much  as  25.0  grams  a  day,  aids  in  softening  the  feces  and  also  evaaa- 
tion.  He  adds  to  it  25  per  cent,  of  an  aqueous  extract  of  caacin 
sagrada.  Schmidt  recommends  this  combination,  wludi  is  & 
pensed  as  "  Regulin,"  as  being  of  value  in  duooic  coostqMlioD. 
Dose,  I  teaspoonful  (4.0)  to  a  tablespoonful  (16.0)  or  more,  mind 
with  stewed  apples  or  mashed  potatoes.  It  can  be  secured  as  tibfed 
Agar-agar  may  be  employed  alone.  The  writer  believes  r^idtDto 
be  of  considerable  value.    It  can  be  given  t.  i.  d.  if  required. 

Syrup  of  tamarinds,  i  dram  (4.0),  or  a  sauce  of 
syrup  of  figs,  i  to  2  drams  (4.0-8.0);  compound  lioorioe  ponder, 
I  to  4  drams  (4.0-16.0).  This  last  gripes  some  patients.  Olive  dl 
by  mouth,  i  to  2  ounces  (30.0-60.0),  several  times  a  day  is  vahaUt 

Aloes  does  not  lose  its  effect  even  when  employed  for  a  kngtiflR, 
and  painless  defecation  results.  It  may  be  used  alone  or  is  oobb- 
bination.     If  hemorrhoids  are  present  I  do  not  advise  it 

Rhubarb  is  an  excellent  drug.  Pilula  aloes,  dose,  i  to  2  piOsit 
night.  Tincttue  rhei  aromatic!,  }  to  i  dram  {2.0-4x3).  Unetaie 
rhei,  i  to  2  drams  (4.0-8.0).    The  following  are  of  value: 

^.    Tinct.  nucis  vomicae Z'wa  6 

PI.  ext.  cascara Sas  16 

Pulv.  ipecac gr.  iv  26 

Pulv.  rhei gr.  xv  i 

Sod.  bicarb 3is8  61 

Aq.  menth.  piperit q.  s.  Siv  125  — M. 

Sig. — ^Shake.     One  .to  two  teaspoonfuls  (4.0-8.0)  three  times  a  day  invitff 
after  meals  as  a  mild  laxative. 


sta  \ 

b.    j 


R.     Pulv.  rhei 

Magnes.  usta  \ U  3iv  (16.0).— M. 

Sod.  bicarb. 
Sig. — One-half  teaspoonful  (2.0)  three  times  a  day  alter  meals. 


3.-M. 


I^.     Pulv.  aloes gr.  xx 

Ext.  belladonna     )  ML  er  v 

Ext.  nucis  vomicae  i *  ' 

Ft.  pil.  No.  XX. 
Sig.  One  to  two  pills  at  night. 

Podophyllin  combinations  are  quite  useful. 

Ji.     Podophyllin  ) 

Ext.  physostigmatis  > U  gr.  v 

Ext.  nucis  vomicae    j 
Ft.  pil.  No.  XXX. 
Sig. — One  pill  at  night  and  in  the  morning  if  required. 

*  Purgen  tablets  (Bayer),  each  tablet  contains  li  grains  (0.1)  of  plicnoll**^ 
lein ;  each  phenolax  wafer  contains  i  gr.  of  the  same. 

*  MOnchener  med.  Wochenschr.,  No.  41,  1903. 
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I|.     Pil.  colocynthi  comp.  \  Sft  cr  i  f o  06s) 

Pil.  rhei  comp.  I ' aa  gr.  j  ^0.005;. 

Ext.  hyoscyam, .,,,...,,,......  gr,  ss  ^0.032). — M. 

One  pilL 
Sig,  One  pill  before  dinner, 

H.     Aloin gr.  i  (0,013) 

vStrychnin  sulph. . , .  . .  / gr.  ^^5  (0.00108) 

Ex  I.  belladonna  . .  .  gr.  i  (0.008) 

Pulv.  ipecac gr-  i*^  (0.004), — M, 

One  pill. 
Sig. — One  to  two  pills  at  bedtime. 

^,     Resinae  podophylliti    .       ,..,,»,» ,..,...  gr.  J  (o.oi i ) 

PiL  rhei  comp gr.  iiss  (0.163) 

Ext.   hyoscyam. gr    4  (0-032). — M, 

One  pill. 
Sig. — One  to  two  pills  at  night, 

H,     Ext.  coloc>Tith  comp , ♦  *  ,^  .,,♦♦,.  gr.  j  (0.065) 

Ext-  jalap    -    - -,.-,*..,.,  gr.  J  (0.032) 

Resin  podophyllin ........................  gr.  J  (o.ot6) 

I^plandra gr,  |  (0.32) 

Ext  hyoscyami  t aa  gr.  J  (0.016) 

Ext.  taraxaci       I  6     *  \  / 

OL  menth,  pepmt ,  q.  s. — M. 

One  pill. 
Sig. — One  to  two  pills  at  bedtime. 

I^.     Aloes  I 

Rtsin  of  jalap  [  M  m-  A 

Resin  of  scammony  I  '         *  "  * '       K»  *  To 

Turpeth  root  ] 

Extract  of  belladonna    \  M  «•   4 

Exlracl  of  hyoscyamus  j * ^* 

Almond  soap ,,.... ,  . , .  ,  q,  s. — M. 

Ft.  pil.  No.  i. 
Sig. — One  to  two  pills  on  retiring. 

An  excellent  combination  of  saline  laxatives  is — 


B^     Sodium  sulphate , 3iij 

Magnesitim  sulphate .  , OJ — M, 

Ft,  pulv.  No.  i. 
Sig. — Dissolve  in  a  half  glass  of  lukewarm  water»  add  a  quarter  of  a  glass  of 
seltzer  water,  and  drink  at  once. 

Compound  jalap  powder,  30  ^ains  (2.0),  with  calomel,  5  grains 
(0.6),  is  a  ^(¥yd  combination. 

Jalap  and  coiocynth  belong  to  the  stron^r  remedies,  and  I  only 
employ  them  temporarily  to  empty  the  bowels.  The  same  is  true  of 
castor  oil  and  calomel, 

Hunyadi»  Friederickshall,  the  Homborg  Waters,  Carlsbad  salts, 

t Pluto,  Apenta,  Rubinat,  Congress,  etc,  may  be  necessary  for  a  brief 
periods  but  should  not  be  used  for  any  length  of  time.  In  anemic 
patients  with  constipation  the  following  pills  are  of  service: 
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R.     Pin  <Blaud's  iroo> gr.  t  (CX324) 

Aloin RT.  I'f  (0x132). — M. 

OneiMlL 
Sig. — One  to  two  piDs  three  times  a  day  after  meals. 

or 

R.     Blaud's  iroo  pOl gr.  x  (0.6) 

Pulv.  capsad gr.  J  (ouoi6) 

Aloini.  1 

Strydmin  sulph.  ' aa  gr.  A  (0JOQ22). — M. 

Acid,  argeniosi     ) 
One  pill. 
Sig. — One  pill  three  times  a  day  after  meals. 

Fecal  Colic,  Fecal  Tumor. — It  is  an  error  to  at  ance  admitifeter 
large  doses  of  cathartics,  and  in  some  cases  positi\-e  harm  may  result. 
The  rectum  shotdd  first  be  examined,  and  all  material  found  therein 
removed  by  the  finger  and  then  by  enemata.  High  injections  of 
soapsuds  and  water,  in  all,  1500  c.c,  containing  oli\'e  <^  8  ounces 
to  I  pint  f 250-500  c.c),  should  be  given,  in  some  cases  in  the  knee- 
chest  posture,  in  order  to  soften  and  remove  accumulation.  Fre- 
quent injections  and  irrigations  should  be  given  to  start  movement  for 
the  first  twenty-four  to  forty-eight  hours.  Ox-gall,  i  to  3  drams  (4.0- 
12.0),  with  glycerin,  2  to40unces  ^60.0-1 25.0),  added  to  the  enema,  are 
of  value. 

Olive  oil,  2  to  6  ounces  (60.0-200  c.c),  can  be  given  by  mouth, 
if  necessary,  t.  i.  d.  to  soften  the  dejecta.  Later,  castor  oil,  laxol  (a 
tasteless  castor  oil),  calomel,  or  compound  jalap  by  mouth,  and  saline 
cathartics. 

Frequent  irrigations,  in  some  cases  with  electricity,  can  be  added 
to  the  treatment.  Large  doses  of  tincture  of  belladonna  and  str>xh- 
nin  may  later  be  of  service.  In  some  cases  it  takes  several  weeks  for 
an  old  accumulation  to  be  completely  removed. 

Spasm  of  the  Sphincter. — This  should  always  be  examined  for, 
especially  in  cases  of  spastic  constipation.  Gradual  dilatation,  or, 
preferably,  rapid  dilatation  under  an  anesthetic,  are  cm*ative.  Local 
disease  should  be  treated. 

DIARRHEA 

Clinically,  diarrhea  may  be  defined  as  abnormal  rapidity  of  in- 
testinal peristalsis,  accompanied  by  frequent  evacuations  of  the  bowel 
contents,  which  are  too  liquid  or  are  water\-  in  character. 

Some  patients  normally  pass  solid  dejecta  several  times  a  day, 
but  this  is  not  diarrhea;  yet  a  single  solid  movement  may  possess 
pathologic  significance. 

Diarrheal  stools  are  caused  by  the  excess  of  water  in  the  feces, 
and  may  be  due  to  the  liquid  contents  of  the  small  intestine  being 
so  rapidly  hurried  into  the  colon  that  little  absorption  is  able  to  occur 
in  the  small  intestine.  Free  transudation  of  water  from  the  blood- 
vessels or  the  glands  may  be  a  factor. 
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Rapid  peristalsis  in  both  the  small  and  large  intestines,  or  in  the 
latter  alone »  is  another  cause. 

At  times  increased  peristalsis  is  the  only  factor,  and  there  are  no 
chemic  or  physical  changes  in  the  bowel  contents  and  no  structural 
changes  in  the  wall  of  the  gut.  Increased  peristalsis  usually  involves 
the  large  intestine  as  well  as  the  small. 

Pathologic  increase  of  intestinal  peristalsis  may  be  produced  in 
numerous  ways.  In  the  majority  of  cases  it  is  caused  by  intestinal 
diseases  in  which  anatomic  changes  are  present,  as  in  intestinal 
catarrh,  ulcers,  typhoid,  etc.  It  may  be  present  without  any  ap- 
parent  anatomic  lesions,  as  a  result  of  irritants  in  the  contents  of  the 
bowel;  or  when  the  contents  are  normal,  but  the  irritability  of  the 
nerves  of  the  intestinal  wall  is  increased ;  or  when  the  muscular  coats 
of  the  intestines  are  stimulated  by  an  irritant  circulating  in  the  blood 
or  affecting  the  central  nervous  Bvstem. 

Frequently  there  are  several  factors.  The  appearances  of  the 
evacuation,  both  macroscopic  and  microscopic,  in  diarrhea  vary  ac- 
cording to  the  etiology  of  the  disease  and  the  anatomic  changes  in  the 
gutt  when  such  are  present. 

In  every  diarrhea  it  is  important  to  know  whether  it  is  produced 
by  abnormal  transudation  or  exudation,  with  increased  peristalsis 
of  the  large  intestine;  or  whether,  in  addition,  the  peristalsis  of  the 
small  intestine  is  increased.  In  the  last  event  large  quantities  of  un- 
changed digestive  fluids  and  undigested  food  remnants  are  evacuated, 
and  nutrition  is  markedly  impaired.  Bile-pigment  reaction  in  the 
feces  shows  involvement  of  the  small  intestine. 

We  may  classify  two  forms  of  diarrhea:  first,  with  intestinal 
lesions:  second^  diarrhea  without  lesions.  The  first  group  is  described 
in  the  appropriate  sections.  The  second  group,  with  no  intestinal 
lesions,  is  classified  as  follows: 

1.  Diarrhea  due  to  irritation  from  the  bowel  contents.  Diarrhea 
dyspeptica.  Diarrhea  gastrica,  Diarrhea  stercorahs,  and  Diarrhea  en- 
tozoica  are  subdivisions. 

2.  Diarrhea  due  to  irritants  transmitted  in  the  blood,  such  as  the 
uremic  type. 

5.  Diarrhea  nervosa  (nervous  diarrhea),  due  to  irritation  of  the 
nervous  system. 

4.  Diarrhea  Cathartica.— This  type  belongs  in  a  class  by  itself. 
It  is  thus  referred  to  by  Nothnagel,  and  merely  mentioned  in 
passing.  Colocynth  and  aloin  in  excess  may  also  produce  the  condi- 
tion. The  majority  of  purgativx^s  stimulate  the  peristaltic  action  of  the 
entire  intestinal  tract.  The  peristaltic  action  of  the  large  intestine 
is  chiefly  affected,  as  by  the  aromatic  laxative  drugs.  The  move- 
ments in  this  case  are  thin  and  liquid,  since  increased  peristalsis 
interferes  with  the  absorption  of  the  ingesta  and  intestinal  secretions. 

With  the  alkaline  laxative  salts  the  action  is  not  only  to  increase 
peristalsis,  but  they  withdraw  the  water  from  the  blood  and  stimulate 
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the  intestinal  secretions.     The  prolonged  use  of  drastic  purgaliTts 

or  excessively  large  doses  produce  an  acute  catarrh  of  the  intestine,    m^ 

Diarrhea  Due  to  Irritation  of  the  Bowel  Contents 

Diarrhea  Dyspeptica.^Certain  articles  of  diet  may  pnxlucc 
diarrheal  evacuations,  such  as  fresh  fruity  cucumbers,  pickles,  cab- 
bage^  turnips,  beets,  etc.  Patients  vary  as  to  susceptibility'.  Wk 
produces  diarrhea  in  some,  while  others  it  constipates.  Exctss 
of  food  or  too  great  ingestion  of  water  tjr  Ijeer  with  the  food  my 
prevent  gastric  digestion.  The  ingesta  entering  the  intestliies  un- 
changed may  cause  diarrhea. 

Intestinal  fermentation  or  putrefaction,  spoiled  food,  and  auto- 
intoxication may  produce  diarrhea,  With  the  last  the  diarrbea  is 
due  to  more  than  the  mere  local  irritation. 

In  neglected  or  severe  cases  of  pure  dyspeptic  diarrhea,  long-con- 
tinued irritation  may  give  rise  to    true  catarrh. 

Diarrhea  Gastrica. — Einhorn  and  <Jppler  first  called  attention 
to  diarrhea  resulting  from  disturbances  of  the  stomach  functicms. 

Hypochlorhydria  and  achylia  gastrica  are  the  most  frequent 
causes  of  this  type  of  diarrhea;  more  rarely  hyperchlorhydria  or 
motor  insufficiency.  With  h>^pochlorhydria  or  achylia.  diarrhea  tsitJi 
intestinal  symptoms,  such  as  flatulence,  borbor>'gmi,  and  coliclcy 
pains,  may  predominate.     The  sttxils  are  often  quite  undigested. 

These  cases,  if  prolonged*  may  develop  intestinal  catarrh. 

Diarrhea  Stercoralis.— Diarrhea   with   constipation.    If  consti- 
pation ticcurs  in  a  person  whose  bowels  usually  are  regular,  dianhe^ 
may  follow  the  attack  of  constipation.     The  diarrhea  is  accom- 
panied by  colicky  pains,  bloating,  and  by  the  development  of  moretir 
less  offensive  gases,  such  as  sulphuretted  hydrogen,  etc. 

It  is  believed  that  the  diarrhea  is  caused  by  the  development  of 
these  gases  in  the  intestinal  contents  as  a  result  of  stagnation  of  the 
fecal  matter.  Hardened  fecal  matter  may  irritate  the  mucosa  and 
produce  secretion  and  peristalsis.  With  stercoral  diarrhea  the  pas" 
sages  are  at  first  formed,  then  mushy,  and  finally  liquid.  Scybal^ 
may  be  found  in  the  dejecta. 

The  passage  of  flatus  affords  temporarv^  relief.  Thorough  evacU^' 
tion  of  the  bowels  relieves  all  the  symptoms.  Neglected  cases  nt^'i 
cause  intestinal  catarrh. 

Diarrhea    Entozoica, — Intestinal    parasites,    the    tapeworm,  f^ 
example,  may  in  some  cases  cause  persistent  diarrhea.     Like  oth^^ 
types  of  diarrhea,  there  are  probably  at  first  no  changes  in  the  tnucos-^ 
but  long-continued  irritation  will  produce  catarrh. 

Diarhhea  Due  to  Drrftants  TRANSMrrrED  in  the  Blood 
Diarrhea  due  to  the  hypodermic  injection  of  certain  drugs  belon^^ 
to    this   class.     The    diarrheas    of    septicemia,    nephritis^    diabete:^* 
cholera,  malaria,  etc.,  are  explainable  by  this  theory. 
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Diarrhea  Nervosa  (Nervous  Diarrhea) 

This  tjrpe  depends  on  nervous  disturbances,  without  any  morbid 
changes  in  the  walls  of  the  intestines.  Trpusseau  first  described 
nervous  diarrhea.     No  impairment  of  digestive  ftmctions  is  present. 

It  originates  either  from  excessive  stimulation  of  the  nerves 
governing  peristalsis  (the  motor  function)  or  from  the  transudation 
of  serous  material  into  the  intestinal  canal  (secretory  function), 
produced  by  nervous  influences.  In  some  cases  probably  both 
factors  are  concerned.  : 

The  stimulus  may  arise  from  the  nerve-centers  and  be  transmitted 
through  the  fibers  of  the  vagus,  sympathetic,  or  splanchnic  nerves 
to  the  intestinal  ganglia. 

As  an  example  of  nervous  diarrhea,  numerous  watery  evacuations 
may  occur  as  the  result  of  some  emotion,  such  as  fright  or  shock, 
in  which  cases  the  stimulus  arises  in  the  brain  centers.  These  are 
more  especially  acute  transitory  attacks. 

Nothnagel  and  Peyer*  report  instances  of  chronic  nervous  diarrhea : 
thus,  some  persons  will  be  attacked  with  gurgling,  abdominal  pain, 
tenesmus,  and  diarrhea  as  soon  as  they  find  they  can  secure  no  access 
to  a  water-closet;  while  with  others  the  sight  of  the  toilet  produces 
diarrhea.  Some  patients  may  have  attacks  at  definite  hours,  without 
any  relation  to  surrounding  conditions. 

In  others,  nervous  symptoms  precede  the  diarrhea,  such  as  vertigo, 
stupor,  giddiness,  congestion  of  the  head,  reddening  of  the  face, 
hot  flushes  over  the  body,  fear,  oppression,  palpitation,  rapid  breath- 
ing, etc.  These  symptoms  often  disappear  after  a  few  diarrheal 
movements. 

The  number  of  stools  varies;  these  may  be  from  two  to  four, 
or  even  to  fifteen,  consisting  of  thin  liquid  contents,  with  mucus 
rarely  present.  At  times  the  first  movement  is  solid,  the  next 
mushy,  and  the  subsequent  movements  liquid. 

Occasionally  peristaltic  unrest,  borborygmi,  and  severe  tenesmus 
may  accompany  the  movements. 

This  form  of  diarrhea  is  found  as  a  symptom  in  hysteria  or 
neurasthenia,  in  the  nervous  and  debilitated,  and  even  in  healthy 
persons  after  a  nervous  shock. 

With  Graves'  disease  and  migraine  this  type  may  occasionally 
occur. 

Charcot'  describes  attacks  with  tabes  (intestinal  crisis).  Peyer 
speaks  of  a  reflex  form  of  nervous  diarrhea  found  in  consequence  of 
abnormal  processes  in  the  genito-urinary  tract;  for  example,  in 
uterine  catarrh,  emissions,  spermatorrhea,  and  sexual  excess. 

Fischl  cites  a  case  of  diarrhea  which  persisted  for  several  years 

and  resisted  all  treatment.     Replacement  of  a  reflexed  uterus  cured 

the  case. 

1  Wiener  Klinik,  1893,  Heft  i. 
'  Prager  med.  Wochenschr.,  1891. 
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Vicarious  diarrhea  in  pregnant  women  of  the  neuropathic  type 
has  been  described  by  Condio.  The  diarrhea  takes  the  place  of 
vomiting. 

Nervous  diarrhea  has  also  been  attributed  to  excessive  smnking. 

Diarrhea  from  Exposure  to  Cold  and  Vet 

This  occurs  after  a  sudden  or  severe  chill  from  exposure  to  cold, 
or  wetting  of  the  surface  of  the  body,  especially  the  feet  or  abdomen. 
Probably  it  is  due  to  reflex  irritation,  transmitted  from  the  cutaneous 
nerves. 

Accelerated  peristalsis  of  the  intestines  occurs,  whether  due  to 
reflex  stimulation  or  secondary  to  hyperemia,  it  is  uncertain.  This 
type  of  diarrhea  is  usually  transitory.  At  times  it  may  assume  the 
character  of  true  intestinal  catarrh. 

Treatment  of  Diarrhea 

The  method  of  treatment  depends  on  the  cause.  In  the  cases 
with  anatomic  lesions  in  the  intestines,  regulation  of  the  diet  and 
medication  appropriate  to  each  special  type  should  be  carried  out. 
These  methods  are  described  under  their  special  sections,  sudi  as 
under  Intestinal  Catarrh,  Dysentery,  etc. 

With  diarrhea  due  to  a  laxative,  heat  to  the  abdomen  and  opium 
are  indicated.  Pilulae  opii,  i  grain  (0.065),  three  or  four  times  a  day, 
or  one  of  the  other  opium  preparations,  or, 

I^.     Tinct.  opii 3iiss  10 

Bismuth,  subnit 3iij  12 

Mist,  cretae q.  s  5iv  125. — M. 

Sig. — Shake.     Two  teaspoonfuls  (8.0)  four  times  a  day. 

With  dyspeptic  and  stercoral  diarrheas  thorough  removal  of  the 
sources  of  irritation  are  indicated,  such  as  the  use  of  calomel  or  blue 
mass,  5  grains  (0.3),  castor  oil  or  laxol,  i^  ounces  (45.0),  or  a  saline 
cathartic,  such  as  magnesium  sulphate,  §  to  i  ounce  (15-30  grams), 
or  Sprudel  salts,  apenta,  etc.  Intestinal  irrigation  is  indicated  in 
these  types. 

For  intestinal  parasites  an  appropriate  remedy  and  a  cathartic 
should  be  administered. 

For  Diarrhea  Gastrica. — Treatment  should  be  given  for  the 
existing  condition  in  the  stomach;  for  hypochlorhydria,  stomachics, 
dilute  hydrochloric  acid,  intragastric  faradization,  etc. 

For  achylia  gastrica,  chiefly  vegetable  food,  finely  divided,  and 
the  methods  employed  for  this  condition. 

For  hyperchlorhydria,  a  rare  cause,  diet  and  the  alkalis,  etc.,  are 
indicated. 

For  Diarrhea  Due  to  Irritants  Transmitted  in  the  Blood.— 
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cause  should  receive  treatment,  thus,  nephritis,  malaria,  etc. 
he  general  condition  should  be  improved. 

Heat  locally  to  the  abdomen,  liquid  diet,  rest  in  bed,  the  bismuth 
and  astringent  preparations,  such  as  bismutli  subnitrate,  30  grains 
(3.0)  t,  i.  d..  bismuth  salicylate,  10  grains  (0.6)  t.  i.  d..  or  bismuth 
subgallate,  10  grains  {0.6)  four  times  a  day;  or  tannalbin,  tarmigen, 
or  tannopin,  or  tanocol»  io  grains  (0.6)  each,  three  or  four  times  a  day. 

Opium  preparations  may  lie  required,  but  they  should  be  used 
with  caution. 

Nervous  Diarrhea. — If  this  depends  on  reflex  action,  such  as 
from  uterine  disturbance,  etc.,  the  primary  affection  must  be  treated. 

In  other  cases  the  general  condition  of  the  patient  must  be  built 
up.  Neurasthenic  and  hysteric  conditions  must  receive  special 
treatment.     Constipating  food  may  be  administered. 

Iron  preparations*  such  as  iron  tropon,  i  to  2  drams  (4.0-8.0}, 
t.  i.  d. :  peptomangan  (Gude),  i  dram  to  5  ounce  (4.0-16.0),  in  water 
t.  i.  d. ;  or  Fowler's  solution  of  arsenic.  5  minims  (0.296  ex.),  or 
smaller  doses  t.  i.  d.;  or  sodium  arsenate,  ^  to  A  grain  (0.0013- 
0.0026),  are  of  value  as  tonics. 


T^.     Blaud's  iron  pill    ...  .     gr.  v  Co. 6) 

Sodium  arsenate    ,  ,  ^,  k'(t  (00013), — M. 

One  pill.     Make  30  such  pills  soft  with  honey  and  silver  coal. 
Sig." — One  three  times  a  day  after  meals. 


¥  The  bromids  of  sodium,  ammonium,  or  potassium,  or  bromid  of 

strontium,  given  for  a  few  weeks,  15  to  30  grains  (1.0-2.0)  t.  i.  d., 
lessen  irritability. 

Bismuth  subnitrate  or  salicylate,  in  dosage  already  given,  silver 
nitrate,  {  to  {  grain  (0.008-0.016),  and  the  astringents  noted  above 
are  useful.     Heat  should  be  applied. 

Opium  and  its  derivatives  are  generally  recommended  for  this, 
as  well  as  other  types  of  diarrhea,  and  are  preferable  to  morphin. 

The  genral  tendency  to  at  once  prescribe  opiates  in  all  diarrheas 
is  to  be  deplored,  especially  in  the  nervous  type,  as  the  habit  is 
readily  gained.  If  other  remedies  fail,  they  may  be  used  with  caution. 
The  following  (Wm.  H.  Thomson)  is  a  useful  combination  for  such 
purposes.     The  dosage  is  small : 


li.     Piilv.  opii       \ 

Silver  nitrate  f 

Resin  of  turpcntiiu 

Liquor  potass. , 

Puiv,  licorice 

Divide  in  pi!.  No.  Ix, 
Sig. — Two  or  three  pills  three  times  a  day. 


aft  gr.  V  (0.3) 

5ij  (8.0) 

5J  (40) 

q.  s.  to  make  pills  soft.^ — M. 


Tinct.  opii  cmmphor  1  M  ^ss  C16  o) 

Bismuth  subntt,         1 aa  3ss  tio.oj 


Mist,  cretsc 

Shake. 
Sig. — ^Two  teaspoon fuls  in  water  every  two  or  three  hours. 


q,  s.  5iv  (125  c.c). — M. 
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I|.    Tinct.  opii SH]  ("^) 

Tmct.  catechu  oomp Sm  (i64>) 

Aq.  destil q.  t.  ad.  8^  U*5  ex.).— E 

Shake. 
Sig. — ^Two  tesapoonfiib  in  water  every  three  houn. 

Opium  pills  or  other  oombixiatioiis  can  be  employed. 

For  nervous  diarrhea  the  intestines  should  be  trained  m  the  aorail 
direction.  Suggestion  by  the  physician  is  of  vahie.  The  pitient 
should  be  instructed  that  after  his  morning  evacuation  be  AaM 
refrain  from  other  movements  except  when  absolutely  oeoeMrj. 
Often  he  can  thus  control  the  desire. 


CHAPTER  XXIV 


.       INTESTINAL  CATARRH ;  ENTERITIS ;  COLITIS ;  CATAR^ 
[  RHAL  SIGMOIDITIS;  PROCTITIS j  PHLEGMONOUS 

^.  ENTERITIS 

^^^H  ACUTE  AND  CHRONIC  INTESTINAL  CATARRH 

^^^^^P  (Syttotiyfns. — ^Enteritis;  Catarrhus  I n test i nails.) 

I  Intestinal  catarrh  is    one  o(  the  commonest  conditions  with 

f        which  we  have  to  deal,  and  is  of  importance,  since  in  acute  cases  in 

the  young  or  aged  it  may  seriously  endanger  the  life  of  the  patient; 

while  the  chronic  cases  are  often  obstinate  and  difficult  to  cure»  and 

may  impair  the  general  health. 

It  occurs  in  two  types,  the  acute  and  chronic,  and  these  in  turn 

may  be  primary  or  secondary  to  some  other  disease. 

ACUTE  INTESTINAL  CATARRH 

(Synonyms. — Enlerilis  Acuta;  Catarrhus  Intestinalis  Acutus;  Cholera   Nostras; 

Acute  Diarrhea.) 

Acute  intestinal  catarrh  is  defined  as  an  acute  inflammation  of 
the  intestines,  characterized  by  pains  of  considerable  severity  and 
accompanied  by  diarrheal  movements  containing  an  admixture  of 
mucus.  The  disease  may  attack  a  portion  of  the  bowel  and  %ve  may 
have  a  duodenitis^  jejnnitis,  ileitis,  colitis,  sigmoiditis,  and  proctitis. 
In  many  cases  the  entire  intestinal  tract  is  involved.  Appendicitis 
is  described  in  a  separate  chapter.  Though  Wixxlward*  held  that 
the  small  intestine  may  not  be  involved  alone  ^  yet  it  unquestionably 
occurs.  In  many  cases  acute  catarrh  of  the  colon,  on  the  other  hand, 
gives  the  prominent  symptoms,  though  there  is  frequently  involve- 
ment of  the  ileum.  The  infiammaiion  may  also  be  confined  to  the 
large  intestine. 

Etiology.— .4 j^^. — It  may  occur  at  all  ages,  and  is  frequently 
found  in  infants  and  children.  Acute  intestinal  catarrh  may  be  pri- 
mary (idiopathic)  or  secondary  to  some  otlier  disease. 

Primary  acute  catarrh  is  due  to  the  following  causes:  k  An  ex- 
cessive  quantity  of  food,  so  that  a  considerable  portion  remains 
undigested  and  acts  as  a  source  of  irritation ;  heavy  and  indigestible 
food:  extremely  cold  drinks,  or  an  idiosyncrasy  to  certain  foods. 
In  otliers,  who  are  suffering  from  slight  intestinal  disturbances, 
some  articles  of  diet  which  otherwise  would  prodtice  no  difficulty 
may  lead  to  the  development  of  catarrh*  Unripe  fntit,  tainted 
*  Medical  and  Surgical  History  of  the  War  of  the  Rebellion. 
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meat,  milk  or  fish,  or  vegetables  that  are  overripe  or  spoiled.  Auto- 
intoxication with  diarrhea  may  resolt  from  ingestion  of  such  mate- 
rial, and  catarrh  is  frequently  produced  if  the  source  of  irritation 
is  not  immediately  remov^ed. 

2.  C hemic  irritants,  both  organic  and  inorganic  substances, 
such  as  coiocynth,  croton  oD,  jalap,  senna,  podophyllin,  spices, 
pepper,  copaiba,  mustard*  garlic,  cantharides,  mercury,  arsenic, 
lead,  copper,  tartar  emetic,  phosphorus,  antimony,  alcohol,  chloro- 
form, ether,  and  some  of  the  alkaloids,,  such  as  colchicin,  veratrin, 
acids,  and  alkalis.  With  concentrated  irritants  tlie  mucosa  may  be 
permanently  damaged.  Catarrh  is  caused  when  smaller  quantities 
are  ingested. 

3-  Mechanical  irritants,  such  as  hardened  scybalae,  enteroliths, 
biliar>^  calculi,  foreign  bodies,  such  as  seeds,  fruit-pits,  coins,  etc, 

4.  Exposure  to  cold  or  high  temperature,  especially  in  children 
and  infants,  or  sudden  variation  in  temperature,  wetting  tlie  feet, 
are  predisposing  causes :  tliese  conditions  probably  favor  the  develop- 
ment of  micro-organisms  and  the  production  of  circulatory  changes. 

5.  Chemic  irritants  from  the  blood,  such  as  in  catarrhal  nephri- 
tis, catarrh  from  mercurial  inunction,  or  from  abdominal  burns/ 

Acute  intestinal  catarrh  may  be  secondary: 

1.  To  general  infection,  as  in  typhoid,  dysentery,  cholera,  sepsis. 
influenKa,  pneumonia,  scarlatina,  measles,  malaria,  rheumatism, 
or  other  infectious  diseases. 

In  dysentery  and  typhoid  the  ulcerations  are  in  part  responsible. 

2.  Direct  action  of  micro-organisms,  as  in  infantile  catarrhs  due 
to  the  activity  of  numerous  types,  such  as  proteus  vulgaris  and 
streptococci,  Bacillus  enteritidis  sporogenes,'  colon  baciUus,  also 
Bacillus  dysenteriae;  and  myiasis  (larvae  of  flies). 

3.  Extension  of  the  inflammatory  process  from  adjacent  parts,  as 
in  peritonitis,  invagination,  hernia,  tulxrrcular  or  cancerous  ulcera- 
tion, and  thrombosis. 

4.  Diseases  of  the  hver,  heart,  and  lungs  due  to  stasis  and  engorge- 
ment. 

5.  In  tlie  cachexia  of  cancer,  profound  anemia,  diabetes,  Addison's 
and  Bright's  disease,  intestinal  catarrh  may  be  a  terminal  event* 

Morbid  Anatomy. — The  entire  gastro-intestinal  tract  may  be 
involved  or  only  portions  of  the  intestines  are  affected.  These 
differences  depend  on  the  extent  of  the  catarrhal  process  and  upon 
the  cause  and  intensity  of  the  inflammation.  The  anatomic  changes 
are  not  always  commensurate  with  the  severity  of  the  svmptoms. 

The  mucous  membrane  of  the  intestines  is  reddened  uniformly 
or  in  spots,  from  Hght  red  to  dark  purple  in  color,  especially  marked 

^  Elimination  of  the  poisons  through  the  bile  and  from  the  blood  during  intcs* 
tinal  secretion  is  the  probable  canse  of  the  catarrh. 

-  This  was  believed  to  he  possibh*  lin  impure  culture  of  the  Bacillus  aerogcnes 
capsylatns,  thout<:h  it  may  be  a  disLmct  organism  (Hertcr,  Bactenat  Infections 
of  the  Digestive  Tract). 
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around  the  follicles  and  plaques,  on  the  summit  of  the  \^vi2]£ 
conniventes  and  of  the  villi.  If  the  inflammatory  process  is  intense, 
extravasations  of  blood  occur.  The  mucous  membrane  is  swollen 
and  edematous,  and  is  often  covered  with  tenacious  glassy  mucus, 
stained  by  bile  or  blood  and  more  or  less  opaque.  Desquamated 
epithelial  cells  and  occasionally  a  few  pus-cells  are  seen  in  the  mucus 
under  the  microscope ;  layers  of  epitlielium  may  desquamate  and  form 
gray  shreds.  Fecal  contents  are  usually  liquid.  The  villi  and  soli- 
tary follicles  are  swollen  and  appear  as  whitish  nodules  surrounded 
by  a  red  injected  area  (enteritis  follicularis  sen  nodularis). 

If  the  process  continues,  these  noduJes  may  rupture  and  give  rise 

;  to  follicular  ulcers.     Catarrhal  ulcers  are  produced  by  loss  of  the 

epithelial  covering  and  extension  of  the  inflammation.     Irritation 

in  the  neighborhood  of  these  ulcers  may  in  protracted  cases  give 

rise  to  polypoid  growths. 

Microscopically,  there  are  congestion  and  distention  of  the  blood- 
vessels of  the  mucosa  and  subraucosa  and  small  extrav^asations  are 
at  times  seen  between  the  glands  of  Lieberkuhn.  The  spaces  between 
the  glands  are  frequently  widened  and  contain  abundant  masses  of 
round  cells.  They  are  also  present  in  the  superficial  or  deeper 
layers  of  the  submucosa. 

The  swelling  of  the  solitary  follicles  is  due  to  proliferation  of 
their  cells  and  to  round-cell  infiltration.  This  is  also  true  of  Peyer's 
patches  when  they  are  involved,  which  is  rare  to  any  extent.  The 
epithelium  of  tlie  mucosa  is  detached^  especially  in  the  large  intestine, 
but  this  is  believed  to  be  chiefly  a  postmortem  change. 

The  epithelium  is  undoubtedly  involved  in  the  catarrhal  process, 
as  degenerated  epithelial  cells  are  found  in  the  mucus  with  the  stooL 
The  cells  of  the  glands  may  be  cloudy  and  swollen. 

Crypts  of  LieberfnJJm, — The  glands  are  enlarged  or  the  fundus 
is  wider  than  normal,  the  opening  is  narrow,  so  that  the  cr>'pt  lie- 
comes  bottle  shaped.  They  may  be  detached  from  their  base  and 
raised ♦  or  protrude  into  the  intestines,  or  even  desquamate. 

The  submucosa  is  hyperemic.  The  muscular  and  serous  coats 
are  unaffected. 

Symptoms. — They  depend  on  the  etiolog^^  the  location  of  the 
catarrh,  and  its  severity,  so  that  considerable  variation  occurs.  The 
general  symptoms  of  an  ordinary  primary  attack  are  as  follows* 

It  usually  begins  witfi  a  feeling  of  fulness  in  the  lower  part  of  the 
abdomen,  with  attacks  of  colicky  pains  and  diarrhea.  Nausea  and 
vomiting  may  Ix^  associated  with  these  symptoms  at  the  incipiency 
of  the  attack.  In  the  mild  cases  there  may  be  no  temperature,  or 
it  may  be  moderate,  while  in  the  severe  tyj>es  there  may  be  a  chill 
with  rise  of  temperature  to  103°  to  104''  F.  In  some  cases  there 
may  be  tympanites.  There  are  gurgling  sounds  (borborygmi) 
and  the  abdomen  is  tender  on  pressure,  at  times  over  special  regions 
markedly  so.     Loss  of  appetite  occurs. 

37 
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The  oumber  of  stools  depends  upon  the    severity  of   the  case. 
There  may  Ije  only  two  or  three  inovements  in   twenty-four  houn, 
or  as  many  as  fifteen  to  twenty  evacuations.     The  first  one  or  tiro  , 
movements  usually  contain  fecal  matter  and  are  somewhat  must? 
in  character.     They  rapidly  become  semifluid,  and  finally  thin  and 
liquid-     Feces   and   scybala^   may   l^e   found   later.     The  more  tliej 
colon  is  inv(}lved,  the  greater  is  the  diarrhea.     Diarrhea  dc3cs  aol 
always  occur  if  the  small  intestine  alone  is  the  seat  of  inflamma-j 
tion.     The  early  stcwjls  are  frequently  of  a  dark  brown  color,  ymt^\ 
times  of  o (Tensive  odor,  the  latter  condition  being  especially  aotice- 
able  if  dietetic  errors  are  the  cause. 

The  amount  of  material  passed  exceeds  the  quantity  of  food  . 
ingestedi  due  to  the  digestive  secretions  and  catarrhal  secretion,  all 
of  which  are  rapidly  evacuated.  Wlien  the  stools  consist  of  watery  | 
discharge  and  mucus  there  is  often  little  or  no  odor.  Thev  are  ] 
slightly  acid  in  reaction  and  foaiu4ike  in  appearance. 

The  stools  may  l>e  light  yellow  in  color,  gra\4sh,  or  even  gretnisbl 
in  young  children,  or  colorless,  resembhng  rice-water.     These  differ- 
ences in  color  are  dependent  upon  the  location  of  the  catarrh.  In 
the   yellow   fecal   material   Gmeliii's  reaction   for  bile-pigment  cair 
often  be  obtained,  and  this  is  also  found  in  the  green  raovemenlsJ 
demonstrating   involvement   of   the   small   intestine.     The  coloriesl] 
stools  most  frequently  occur  in  the  specific  choleraic  types. 

With  duodenitis  alone  or  associated  with  gastritis,  when  there isi 
considerable  duodenal  catarrh  aud  interference  with  the  escape  of  I 
bile,  there  may  be  jaundice,  the  presence  of  bile,  and  indican  in  \h&l 
urine,  at  times  albumin  and  casts»  and  the  whitish  stools  found  vritli ' 
jaundice. 

Mucus  is  contained  in  the  stools.  It  may  float  on  top  of  tbe 
dejections  in  shreds  of  various  sizes  and  be  of  glassy  appearance,  f^ 
be  stained  Jn  various  colors,  or  mixed  with  the  bowel  contents  andS 
form  a  jelly-like  mass;  it  may  coat  the  feces  or  be  mixed  with  it  in 
small  amounts;  or  the  mo\xment  may  consist  chiefly  of  mucus 
In  some  cases  the  mucus  may  only  be  determined  by  Uie  microscope. 

The  localization  of  the  seat  of  the  catarrh  is  sliown  by  the  charac- 
teristics of  the  mucus,  to  be  described  later.  ■ 

Microscofykally,  there  are  epithelial  cells,  numerous  micro-orgafi^ 
isms,  mucus,  occasionally  a  little  pus  and  blood,  and  undigested  Uiod 
particles  in  the  stcK»l.     Blood  is  found  only  in  severe  cases  where  thete 
is  marked  congestion  or  ulccTation,  and  pus  when  ulceration  is  prese 

Ckefmcally,  peptones  and  sugar  may  be  present  in  the  dejecta. 

Macroscopically,  food  remnants  may  l^e  seen  with  the  naked  ey^ 
for  several  days,  especially  if  dietetic  indiscretion  be  a  factor. 

Subjectn^  Sy^ntpkmis, — In  the  milder  cases»  except  for  the  colicky 
pains,  diarrhea,  and  the  feeling  of  pressure  and  fulness,  the  patients 
may  not  feel  ven^^  badly.  In  more  severe  cases  they  may  feel  chilly, 
feverish,  dizzy »  and  weak,  at  times  nauseated^  and  in  some  cases 
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tliey  may  vomit.  Tenesmus  may  be  present  if  the  lower  part  of  the 
Cfjlon  or  rectum  are  afTected,  Gas  may  be  expelled.  Borbor\*^mi 
may  be  audible.  With  children  and  elderly  persons  the  symptoms 
are  often  pronounced.  Collapse  may  occur.  With  infants  the  hy- 
drencephaloid  condition  may  occur,  temperature  104*^  F.  or  more, 
sunken  fontanels,  rapid  pulse,  cold  extremities,  collapse,  etc. 

General  Physical  Signs.^ — The  abdomen  may  be  bloated,  but 
when  gas  is  expelled  the  distention  lessens  or  disappears.  Splashing 
sounds  can  often  be  elicited.  Over  the  ab<lomen  usually  there  is  ten- 
derness  on  palpation,  especially  in  the  region  of  the  navel,  and  fre- 
quently in  the  riglit  or  left  iliac  regions,  or  along  the  course  of  the 
transverse  colon;  gurgling  sounds  can  often  be  heard  on  palpation. 
In  thin  subjects  peristaltic  movements  of  the  small  intestine  may  l>e 
visible  either  before  or  after  palpation. 

If  there  is  much  gas,  there  is  a  tympanitic  note  on  percussion; 
it  may  be  dull  in  character  if  much  fluid  be  present.  Large  accumu- 
lations of  gas  are  not  frequent. 

Fever. — There  may  be  no  temperature  or  only  moderate  fever. 
In  severe  types  the  temperature  may  be  quite  high  (102^  to  104 '^  F.), 
In  some  cases  there  are  chills  associated  with  the  fever,  but  the 
temperature  has  a  tendency  to  fall  after  a  few  days  and  dot^s  not  show 
the  characteristic  steady  increase  of  typhoid  fever.  With  tainted  food 
or  bacterial  infection,  fever  is  especially  apt  to  occur*  Such  cases 
run  an  acute  course  with  severe  clinical  symptoms.  Undoubtedly 
auto- intoxication  is  a  prominent  factor  in  their  production. 

With  gastrodtwdatitis,  jaundice  is  present,  and  often  vomiting. 

Urine  may  become  scanty  and  concentrated,  especially  in  severe 
cases  where  there  are  frequent  niovenients,  and  there  may  be  found 
cylindroids,  albumin  in  small  amount s»  and  hyaline  casts,  Indican 
is  often  present,  especially  if  the  small  intestine  is  involved. 

Rosenbach's  reaction  (Burgundy  red),  on  boiling  urine  with 
nitric  acid,  is  also  found.  This  also  shows  intestinal  putrefaction. 
Acetone  lias  loeen  found. 

Localization  of  Acute  Catarrh. — Involvement  of  the  small  intes- 
tine alone  is  more  uncommon,  and  is  usually  asstK4ated  with  gastritis. 

I  believe  in  acute  cases  the  involvement  of  the  small  intestine  is 
la  more  frequent  occurrence  than  some  suppose;  though  the  intensity 
of  the  inflammation  may  l>e  greater  in  one  portiov  of  it,  and  in  addition 
in  some  cases  there  may  be  an  especially  severe  inflammation  in  the 
colon.  Some  Ijelieve  the  large  intestine  alone  is  most  frequently  in- 
volved. This  is  more  so  in  chronic  cases.  In  the  rectum  local  involve- 
ment is  quite  frequent. 

Acute  catarrh  of  the  caput  coli,  due  to  fecal  accumulation,  at 
times  occurs,  and  this  must  be  differentiated  from  appendicitis. 
The  fecaJ  tumor  can  be  generally  discovered  by  the  doughy  feel  on 
palpation.  The  acute  symptoms  subside  rapidly  under  intestinal 
irrigation  and  catharsis. 
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This  refers  to  a  simple  catarrh  and  not  to  a  true  typhlitis  which 

involves  the  muscular  tissue.  Acute  catarrh  may  occur  in  thei 
sigmoid  and  should  be  classified  as  catarrhal  sigmoiditis.  In  sig- 
moiditis or  perisigmoiditis  the  musculature  is  also  involved.  The 
cases  described  by  Mayor  and  Leulje  are  evidently  of  this  Xypc. 
Diverticulitis  belongs  to  this  last  class.  The  nomenclature  should 
be  very  specific. 

Localised  Physical  Signs.— An  acute  duodenitis  is  usually  associated 
with  acute  gastritis,  and  we  have  jaundice  with  local  tenderness  on 
pressure  in  the  right  portion  of  the  epigastric  region.  Inflammation 
of  the  duodenum  with  local  tenderness  may  occur  after  cutaneous 
burns. 

Tenderness  on  pressure  (pain),  confined  to  the  middle  of  the 
abdomen  and  not  laterally,  shows  the  affection  to  be  probably 
confined  to  the  other  portions  of  the  small  intestine:  but  when  the 
small  intestine  alone  is  involved,  as  diarrhea  is  usually  absent,  the 
diELgnosis  is  difficult.  The  presence  of  a  considerable  number  of 
undigested  food  particles  and  epithelial  cells  tinged  with  yellow  bile- 
pigment  in  the  feces;  microscopic  mucus  mixed  witli  the  stool r  with 
rarely  a  small  amount  of  visible  mucus,  are  a  valuable  aid  to  the 
diagnosis.     Indican  is  usually  present  in  the  urine. 

Acute  Colitis. — With  acute  coHtis*  the  pain  and  tenderness  are 
most  marked  along  the  course  of  the  colon,  over  the  cecum,  trans- 
verse  or  descending  colon,  sigmoid  flexure,  or  over  all  together.  The 
stools  are  diarrheal  and  contain  considerable  mucus. 

Proctitis  is  characterized  by  tenesmus  and  colicky  pains  in  tlie 
left  iliac  fossa.     There  is  a  constant  desire  to  defecate.     The  scybalae 
or  stools  are  surrounded  with  mucus,  sometimes  tinged  with  bloody., 
and  the  mucous  membrane  may  prolapse  during  defecation  and  is' 
red  and  tender.     Rectal  digital  examination  is  accompanied  by  much 
pain,  and  the  examining  finger  shows,  at  times,  traces  of  blood. 

The  most  important  method  of  diagnosis  to  localize  the  process^ 
is  by  examination  of  the  feces,  noting  the  character  of  the  mucus. 
Macroscopic  examination  is  often  sufficient. 

Wlien  pure  mucus  is  passed  without  any  fecal  admixture,  catarrh 
of  the  rectum,  sigmoid,  or  of  the  descending  colon  is  indicated. 

If  small  masses  of  fecal  matter  or  solid  balls  are  passed  covered 
with  a  layer  of  mucus,  the  same  condition  is  indicated. 

If  there  is  catarrh  of  the  entire  large  intestine  up  to  the  cecum, 
even  if  the  movements  are  thin,  shreds  of  mucus  are  intimately 
mixed  with  the  fecal  matter,  and  can  be  recognized  by  the  naked  eye. 

The  close  admixture  of  fecal  material  and  mucus  distinguish  it 
from  catarrh  of  the  lower  colon. 

In  catarrh  of  the  upper  colon  alon^  or  of  the  small  intestine,  or 
small  intestine  and  upper  colon  alone,  usually  no  mucus  can  be  seen 

*  More  properly,  acute  catarrbal  coUtis,  to  distinguish  it  from  dysenteric  and 
other  types. 
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with  the  naked  eye,  and  hyaline  microscopic  lumps  of  mucus  are 
found  intimately  mixed  with  the  stools.  Small  amounts  mixed 
in  the  feces  are  at  times  visible. 

Diagnosis, — If  a  cok>n-tul>e  be  introduced  high  into  the  rectum, 
and  lavage  be  carried  out  intermittently  with  warm  water  through  a 
funnel,  by  the  same  method  as  lavage  of  the  stomach,  the  recovered 
fluid  will  contain  visible  mucus,  and  demonstrate  that  catarrh  of  the 
large  intesthie  is  present.     This  method  was  suggested  by  Boas. 

The  presence  of  yellow  mucous  granuks  in  the  movements  have 

n  considered  diagnostic  of  inflammation  in  the  small  intestine, 
though  Schmidt  and  Boas  believe  them  to  be  structureless  remains 
of  muscle  substance,  casein,  or  egg-albumen,  colored  with  bile-pig- 
ment. 

Bile-pigment. — If  the  bile-pigment  reaction  can  be  obtained  in  the 
stool  or  in  some  of  its  constituents,  this  indicates  an  inflammation 
of  the  small  intestine,  and  the  more  marked  the  reaction,  the  higher 
up  the  involvement.  It  may  be  found  in  the  mucus,  and  this  may  be 
stained  a  dark  orange,  green,  or  greenish  yellow, 

Cylindric  epithelium,  round  cells,  or  rarely  fat  (droplets)  may  be 
stained  yellow\ 

An  acid  reaction  of  the  stool  also  shows  involvement  of  the  small 
intestine. 

Boas  has  subjected  a  filtrate  of  the  feces  to  the  digestion  test  with 
a  small  piece  of  albumin,  and.  %\*hen  the  result  is  positive,  justly  con- 
cludes that  the  condition  originates  in  the  small  intestine. 

Duration. — Mild  cases  may  rapidly  recover  in  three  to  five  days, 
while  severe  cases  often  continue  for  several  weeks.  The  intestines 
remain  susceptible  to  irritation  for  a  considerable  time,  and  errors 
in  diet  may  cause  a  recurrence  of  the  attack.  The  condition  may 
become  chronic.  Constipation  may  follow  the  acute  attack,  and  this 
should  carefully  be  treated,  lest  habitual  constipation  develop.  The 
acute  attack  may  never  be  entirely  recovered  from,  but  gradually 
develop  into  a  chronic  catarrh. 

Prognosis. — These  cases  frequently  recover  within  a  sliort  time, 
but  in  children  or  very  old  and  enfeebled  persons  the  disease  may 
occasionally  prove  fatal.  The  prognosis  as  to  cure  depends  upon  the 
etiology  of  the  disease;  thus,  if  due  to  chemic  irritants,  the  condition 
may  become  chronic. 

Treatment. — Pro p/zy/av^V.-^ Particular  articles  of  food  or  drink 
known  to  produce  attacks  of  acute  intestinal  catarrh  should  always 
be  avoided.  Some  are  affected  by  ice-cream  and  ice-cold  drinks,  and 
these  should  be  forbidden,  Exposin-e  to  cold  or  wet  should  be 
avoided.     Rest  in  bed  should  be  enjoined. 

When  tainted  food  has  been  ingested  or  indigestible  or  an  excessive 
amount  of  for^d,  even  though  there  is  diarrhea,  a  laxative  should  be 
given  immediately  to  thorouglily  empty  the  bowel. 

Calomel,  5  to  10  grains  (0.3-0.6),  followed  by  a  saline  cathartic, 
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preferably  within  six  hours  for  rapid  effect,  or  castor  oil  or  laid,  i  to 
2  ounces  (^-<>-6o.o),  should  be  given  loan  adult.  Castor  oil  may  be 
administered  in  coffee,  sarsaparilla,  ginger  ale,  or  with  orange  or  lemoo 
juice. 

For  infants  and  young  children  calomel,  |  to  i  grain  (aji-o^s), 
in  divided  doses,  or  i  to  i|  drains  (4.0-6.0)  of  castor  oil.  or*  prefembly, 
laxoL 

If  an  acid  chemic  irritant  has  been  taken*  then  an  alkali  should 
be  given,  and  vice  \*ersa.  Antidotes  should  be  administered  in  tk 
case  of  chemic  poison.  It  is  preferable  also  to  administer  a  cathartic 
so  as  to  remove  the  poison  from  the  intestinal  canal. 

Enteroclysis  with  normal  saline  solution  at  110*  to  115®  F.  is 
indicated  in  all  these  cases,  empIo>nng  1  gallon  (4  liters)  by  tk 
recurrent  method,  so  as  to  thoroughly  deanse  the  large  intestine. 

Calomel  is  useful  when  there  are  flatulence  and  indkanum 
I  prefer  a  fairly  large  initial  dose  in  these  cases,  and  to  repeat  it  within 
a  few  days,  to  the  method  of  daily  small  doses.  There  is  some  danger 
of  salivation  from  frequent  small  doses.  Colonic  irngation  once  or 
twice  a  day  is  of  great  importance. 

These  methods,  combined  \nth  salol  or  beta-naphthol-bismuth 
(orphol),  5  grains  (0,3),  three  or  four  times  a  day,  with  the  other 
bismuth  preparations,  or  with  urotropin.  5  grains  (0.3).  and  sodium 
benzoate,  10  grains  (0.6)  t-  i.  d.*  are  generally  sufficient. 

Dilute  hydrochloric  acid  in  io*minim  (0,59)  doses  L  i.  d.  Is  an 
excellent  adjunct,  providing  there  be  no  nausea  or  vomiting;  oi)'nlin 
capsules  with  nux  vomica  may  be  substituted.  Resorcin,  5  grains 
(o.j)  t.  i.  d.,  may  be  employed  for  intestinal  fermentation.  One  oi 
the  best  remedies  for  diarrhea  is  bismuth. 

Bismuth  subnitrate,  20  to  30  to  40  grains  (1.3-2,0-2.6),  given  foul 
or  five  times  a  day,  is  of  service.     It  may  be  combined  with 
charated  pepsin  as  a  vehicle  in  mild  cases  in  smaller  doses;  thus 

Bismuth  subnitrate,  saccharated  pepsin,  equal  parts,  5  to  \ 
spoonful  every  two  or  three  to  four  hours  during  the  twenty-fi 
hours. 

Bismuth  subcarbonate,  15  to  30  grains  (1.0-2.0),  four  times  a  da] 

Bismuth  subgallate,  5  grains  (0.3),  three  or  four  times  daily  wil 
the  bismuth  subnitrate,  is  excellent. 

Bismuth  salicylate,  5  grauns  (0.3),  four  times  a  day  is  a  good  aflti" 
fermentative;  or  ichthoform,  5  grains  (0.3)  t.  i.  d,»  in  combination  wil 
bismuth  subnitrate.     Ichthalbin,  5  grains  (0,3)  t.  i.  d..  is  useful. 

Tannalbin,  tannigen,  or  tannopin,  5  to  10  grains  (0.3-0.6),  canbr 
used  in  combination  with  bismuth. 


Bismuth,  subnit- 
Mist.  cretae. 


5ss  (f6.o) 

q.  s.  5iv  (t25'0)'^M 


Sig. — Shake,     One  to  two  tcaspoonluls  in  water  ever>*  two  or  three  ho 
The  same  prescription,  with  10  to  15  drops  (0.6-1,0)  of  tincture  opii  camphof  i 
each  dram  dose,  is  useful  if  the  diarrhea  contiaues  excessive. 
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The  follovTing  repres<.*nt  single  doses  of  remedies  which  can  be 
taken  every  three  or  four  hours  in  persistent  diarrhea : 

^.     Tincl.  opii. nux  (0.59) 

Tiact.  kino  i  -,  ^^„  /,    -v 

Comp.  tinct.  catechu  .  ^^  ^'^^  ^''^^ 

AquadestiL  q.  s.  5u  (S-o). — M. 

^,     Tinct.  opii ,  _  ityx  (0.5Q) 

Mist,  creta? ^J.U*^) 

Comp.  tinct.  catechu q,  s.  5ij  (S-o). — M. 

I^.     Bismuth,  subnit  .  . .  .  gr.  x  (0-6) 

Tinct.  opii  deodor  ....  irjyx  (0.59) 

Aq.  ciniiamomi  q.  s.  5j  {40)* — M. 

I  prefer,  however,  to  avoid  opiates  as  much  as  possibie  in  my 
treatmenL 

Cotoin,  1  to  2  ^ains  (0.06-0.1);  tincture  coto,  15  minims  (0.888), 
or  paracotoin,  in  double  dose  as  compared  to  the  cotoin,  have  been 
suggested  for  diarrliea. 

Codein.  J  to  \  grain  fo.oo8-o,oi6),  or,  rarely,  morphin  may  be 
required.     Patient  should  be  kept  in  bed. 

Heat. — Dry  or  moist  heat,  or  Priessnitz  compress,  hot-water  bag, 
flaxseed^  or  milk  or  potato  poultice,  hot  pieplate,  hot  salt-bag^  com- 
press of  hot  water »  pepper  poultice,  weak  mustard  and  flour  poultice 
should  be  applied.  If  there  are  symptoms  of  collapse,  warmth,  hot 
drinks,  camphor  hypodermics,  and  strjxhnin  are  indicated*  Hypoder- 
moclysis  may  be  required. 

Entercjclysis  is  useful  to  rid  the  bowel  of  irritating  material,  and 
for  treatment  of  the  acute  catarrh  when  kx"ated  in  the  colon.  It 
may  be  given  by  enema  or,  preferably,  with  the  recurrent  tube. 
About  I  to  li  quarts  (1000-1500  c,c.)  should  be  used  by  enema, 
hips  elevated,  injecting  with  a  long  tube. 

When  there  is  marked  fermentation — 

Acctozonc,  .  * .   1 :  2000  to  i :  1000; 

Alphazoiie 1 :  2000  to  i :  1000; 

Peroxid  of  hydrogen.  ^j  (32.0)  to  2  quarts  (liters),  or 

Salicylic  acid  ( i :  looo)  .*  quarts  (liters); 

Boric  acid     5j  (4,0)  to  2  quarts  (hters); 

Permanganate  of  potash 1:  3000. 

Irrigate  with  2  or  3  quarts  (liters)  with  a  recurrent  tul>e  once  a  day. 

Soothing  irrigations  are  flaxseed  tea^  gum-arabic  solution  in 
water  at  1 10^  F.,  slippery-elm  water,  or  normal  saline  solution. 
Occasionally  astringent  irrigations  may  be  necessary* 
First  wash  the  bowel  with  warm  water,  then  inject  tannic  acid, 
30  grains  (2.0)  to  i  liter  (quart),  and  15  drops  (0.888)  of  laudanum, 
and  hold  a  while.  Weak  nitrate  of  silver,  5  grains  (o.j)  to  i  quart 
(liter),  has  also  been  recommended,  but  is  Ixftter  in  chronic  cases. 
Gastritis,  jaundice,  and  malaria  should  be  treated,  \i  present,  or  any 
disease  to  which  the  intestinal  catarrh  is  secondary. 
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In  referring  to  the  cases  of  duodenitis  with  jaundice,  the  author 
wishes  to  impress  on  his  readers  the  value  of  urotropin  and  sodium 
benzoate.  This  should  be  given  in  doses,  lo  grains  each,  dissolved 
in  water,  by  rectum,  if  acute  gastritis  is  present,  and  in  5  grains 
(0,3)  each,  when  this  has  subsided.  These  remedies  have  an  excel- 
lent effect  on  the  severe  indicanuria  which  I  usually  found  present, 
and  the  urotropin  disinfects  the  biliary  tract,  and  I  believe  prevents 
cholecystitis  and  other  biliary  infections.  The  writer  always  uses 
these  methods.  High  enemata  or  irrigation  with  hot  normal  salt 
solution  are  of  value.  Occasionally  cold  enemata  may  l>e  used. 
The  sour  milks  are,  moreover,  of  great  value. 

If  acute  gastritis  accompanies  the  acute  duodenitis,  the  former 
condition  must  receive  particular  attention,  since  remedies  directed 
to  the  obstructive  jaundice  (duodenal)  would  not  be  retained. 
External  heat  should  be  kept  on  continuously,  occasionally  a  mustard 
poultice,  and  soda  bicarbonate  given  at  first  in  small  doses.  5  grains 
(0.3),  to  liquefy  the  bile.  When  the  aatte  gastric  conditiott  has  sub- 
sided,  the  soda  bicarbonate  can  be  increased  to  15  grains  (1.0),  or 
more  t.  i.  d.,  and  later,  salicylate  of  soda,  5  grains  (0,3)  in  capsules, 
can  be  substituted  t.  i.  d.  for  the  soda.  The  following  prescriptions 
aid  intestinal  digestion,  and  the  stxiium  succinate  has  an  excellent 
effect  on  the  biliary  tract.     They  represent  a  single  dose  in  capsule: 


1^.    Holadiii 

Succinate  of  soda 
Bile  salts  (FnirchiJdi 

%     Holadin,, 

Bile  salts 

Phenol  phthalci  1 1 


gr,  iij  (o.ig8); 

^-r,  V  (0.3); 

gr.  ss  (0,033). — M. 

^.  ij  (0.13^); 
gr,  ss  (0,033); 
gr.  j  (0.066), — M. 


H.     Bile  salts 

Succinate  of  soda , . 

Phenol  ph  thai  dn. 

Sig. — One  capsule  before  meals  or  at  bedtime. 


j?r.  j  (0.066); 

gr,  V  (0,3); 

gr.  ss  (0.033).— M. 


Olive  oil»  J  to  1  ounce  (30,0-60.0)  t.  i.  d,,  is  of  value  when  it  can  be 
retained.     Oleic  acid,  5  minims  (0.3)  in  capsule,  can  be  substituted* 

Diet, — Cold  drinks  should  be  avoided.     Sanatogen  is  useful. 

Warm  teas,  such  as  chamomile,  fennel,  anise  seed,  or  plain  tea 
and  gruels  (barley  or  rice),  witli  or  witliout  milk,  very  dilute  milk 
with  lime-water,  etc.,  should  be  given.  Milk  is  often  indigestible  and 
barley  broths  preferable. 

Later,  bouillon,  water  soup  (bread  softened  in  hot  water  with 
butter  and  salt),  yelk  of  egg  or  white,  or  entire  egg  (raw  or  soft 
boiled),  stale  bread,  boiled  w^ater,  etc.  Avoid  carbonated  waters, 
Vichy  and  milk  may  be  given  if  the  gas  is  allowed  to  pass  off  before 
drinking. 

As  soon  as  the  diarrhea  is  over,  soft-boiled  eggs,  calves'  brains, 
scraped  beef,  mashed  potatoes,  cocoa,  weak  coffee,  chicken,  chops, 
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Steak,  stale  bread  and  butter^  potatoes  mashed  or  baked  can  be 
given.  Fruit,  green  vegetables,  hot  breads,  fat,  and  acids  should 
be  avoided  lor  a  considerable  period. 

CHRONIC  CATARRH  OF  THE  INTESTINES;  CHRONIC  COLITIS 
{Synonyms^ — Enteritis  Chronica;  Chronic  Hnlerocolkis.) 

This  disease  is  characterized  by  a  chronic  inHammation  of  the 
mucous  membrane  of  the  intestines,  which  gives  rise  to  various 
functional  disturbances  of  the  bowels.     Any  portion  may  be  affected. 

Etiology*— Chronic  intestinal  catarrh  may  arise  from  an  acute 
enteritis  whicli  shows  no  tendency  to  recovery,  or  more  frequently 
from  repeated  attacks  of  acute  catarrh  which  follow  each  other  at 
short  intervals  before  complete  recovery  occurs.  Patients  frequently 
pay  no  attention  to  an  apparently  mild  attack  and  disregard  the  rules 
of  diet  prescribed.     As  a  result,  the  condition  becomes  chronic. 

In  other  cases,  however,  chronic  catarrh  may  have  an  insidious 
onset  from  the  l>eginning.  Fecal  accumulation,  notably  scybalae, 
may  be  a  cause  of  a  subacute  or  chronic  catarrli.  Pressure  of  tumors 
narrowing  the  canal,  as  pressure  from  fibroids  of  the  uterus  or  adhe* 
sions,  may  be  factors. 

The  direct  causes  of  chronic  enteritis  are  the  same  as  in  the  acute 
type,  and  chronic  catarrh  may  be  either  primary  (idiopathic)  or 
secondar)'  to  other  affections.  For  the  complete  etiolog}-  the  reader 
should  refer  to  the  causes  of  acute  intestinal  catarrh. 

Chronic  catarrh  may  be  secondary  to  diseases  of  the  lungs,  espe- 
cially tuberculosis,  and  also  diseases  of  the  liver,  hearty  kidneys,  and 
diabetes.  Intestinal  parasites,  tapeworms,  round-worms,  seat- 
worms, etc.,  may  be  causes  by  producing  irritation.  I  recently  at- 
tended a  case  of  splanchnoptosis,  in  which  there  was  marked  prolapse 
of  the  sigmoid  flexure  with  a  tendency  to  fecal  accumulation  therein. 
The  patient  never  had  an  acute  enteritis,  but  for  five  years  has  had 
discomfort  in  this  region,  and  invariably  ever>^  few  days  the  passage 
of  strings  of  mucus  and  scybalae.  There  were  no  symptoms  of  mucous 
colic  The  case  was  one  of  chronic  catarrh  of  the  sigmoid.  The 
s>Tnptoms  disappeared  under  treatment  for  visceroptosis.  The 
possibility  of  chronic  lrx:alized  catarrh  from  visceroptosis,  associated 
with  fecal  accumulation,  is  worthy  of  consideration.  Chronic  ap- 
pendicitis is  suggested  as  a  cause  by  G.  R.  Lock  wood,  and  the  cure  of 
chronic  colitis  has  followed  appendectomy. 

The  rectum  should  always  be  examined.  Pressure  on  the  rectum 
from  a  uterine  fibroid  I  have  seen  produce  partial  stenosis  with 
coprostasis  above  and  resulting  intestinal  catarrh.  Ulcer,  fissure, 
or  hemorrhoids  may  cause  not  only  Ux^al  manifestations,  but  catarrh 
higher  up.  I  have  seen  a  case  with  chief  symptoms  pointing  to 
the  descending  colon  and  sigmoid,  in  which  an  ulcer  high  in  the 
rectum  was  the  cause. 
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Morbid  Anatomy. — The  anatomic  changes  in  clironic  enteritis 
are  similar  to  those  in  acute  cases»  being  characterized  by  hyperemia, 
swelhng  of  the  mucous  membrane,  and  increased  secretion  of  mucus. 
The  color  of  the  mucf>sa  varies  from  a  dark  venous  red  to  a  pale  gray- 
ish-red tint;  in  some  cases  it  may  even  l:»e  gray  or  slate  colored  from 
extravasation  of  pigment  between  the  glands  and  at  the  tips  of  the 
villi.     The  last  cases  are  those  of  long  duration. 

The  surface  of  the  raucous  membrane  is  covered  with  a  trans- 
parent viscid  mucus  and  the  epithelial  cells  are  cloudy,  in  a  condition 
of  fatty  degeneration,  and  partly  desquamated.  In  the  majority  of 
cases  of  chronic  catarrh  the  accumulations  of  round  cells  (which  are 
characteristic  of  the  acute  type)  are  not  seen,  but  there  is  connective- 
its  stw  proliferation  in  the  chronic  form. 

Exceptions. — In  some  of  the  early  cases  of  chronic  enteritis  the 
microscopic  picture  may  be  much  the  same  as  in  the  acute  process; 
and  in  other  mild  cases  the  only  abnormality  determined  is  the 
accumulation  of  pigment  between  the  glands  or  in  the  rauscularis 
mucosa*  and  a  slight  widening  of  the  interstices. 

As  a  result  of  chronic  enteritis,  hypertrophy  or  atrophy  of  the 
intestiftal  mucosa  may  develop. 

Hypertrophy  of  the  Intestinal  Mucosa. — The  g^lands  of  the  mucosa 
are  elongated,  tortuous,  irregular  in  shape,  and  may  form  diverticula. 
Their  orifices  may  become  occluded  through  connective-tissue 
proliferation  and  there  w  ill  be  a  retention  of  secretion  and  the  forma- 
tion of  cysts  (enteritis  chronica  cystica).  Connective- tissue  prolifera- 
tion leads  to  the  formation  of  polv^pi  (enteritis  polyposa),  which  are 
more  rare,  and  are  usually  found  in  the  large  intestine.  In  many 
cases  the  walls  of  the  intestines  may  become  thickened  throughout, 
including  tlie  muscular  coat,  to  the  extent  of  several  times  its  normal 
ihicknrss. 

Woodward  reports  a  few  cases  of  proUferation  of  the  intestinal 
mucosa  \^dth  its  glands. 

Atrophy  of  the  Intestinal  Mucosa, — The  clinical  entity  of  atrophy 
of  the  intestines  has  been  in  considerable  dispute,  and  undoubtedly 
a  pseudo-atrophy  due  to  postmortem  change  occurs. 

Riegel,  Ewald,  and  Einhorn  believe  there  is  a  true  intestinal 
atrophy.  In  view  of  the  existence  of  an  atrophy  of  the  gastric  muco 
resulting  from  a  chronic  gastritis  and  from  its  occurrence  in  pernicious*' 
anemia,  I  am  convinced  that  an  atrophy  of  the  intestinal  mncosa  may 
occur  in  advanced  cases  of  chronic  intestinal  catarrh.  The  condition 
I  believe  to  l>e  rare.  Such  atrophy  may  originate  in  tlie  glandular 
tissue  in  the  glands  of  Lieberktihn.  There  may  be  an  infiltration  of 
round  cells,  a  fatty  degeneration,  a  disintegration,  and  desquamation 
or  atrophy.  On  the  other  hand,  it  may  result  from  a  connective- 
tissue  proliferation  compressing  the  glands. 

Musgrave  believes  an  atrophic  condition  of  the  intestines  may 
follow  the  chronic  catarrh  occurring  with  amebic  dysentery. 
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The  villi  degenerate  with  the  atrophy  of  the  glands,  shrink,  and 
become  small.  No  ulceration  of  the  solitary  or  agminate  follicles 
cxrcurs,  and  it  is  a  question  whether  atrophy  to  any  extent  ever 
takes  place  in  them. 

There  is  a  degeneration  oj  the  musctdar  coat  and  some  ihijining  of  it. 

Jiirgens  *  has  described  a  fatty  degeneration  of  Meissner*s  and 
Auerbach^s  plexus  and  of  the  muscular  tissue,  as  a  special  type  of 
intestinal  atrophy;  Sasaki  records  2  similar  cases  dying  with  the 
clinical  symptoms  of  pernicious  anemia.  These  conditions  probably 
are  related  to  intestinal  atrophy. 

Atrophy  of  the  mucosa  ix-curs  more  frequently  in  the  colon » 
especially  in  the  cecum,  ascending  colon,  or  ileum  near  the  valve. 
Large  portions  of  the  intestines  are  rarely  found  atrophied,  but  the 
process  generally  involves  certain  parts. 

Ulcerative  Processes, — As  in  acute  enteritisp  we  may  have  ttlcerative 
processes  in  chronic  catarrh  of  the  intestines.  Soperficial  erosions  of 
the  mucosa  may  become  deeper  with  the  production  of  ulcers. 
Rarely  they  increase  sufBciently  in  depth,  and  result  in  erosion  of  a 
blood-vessel  with  hemorrhagei  or  cause  a  local  peritonitis  with  or 
without  abscess,  or  even  a  perforative  peritonitis.  Generally  the 
ulcers  remain  unchanged  for  a  considerable  time  or  cicatrize;  occa- 
sionally stricture  of  the  intestines  may  result.  The  follicles  may 
occasionally  swell  up  and  burst,  producing  small  follicular  ulcers. 
Frequently  healing  takes  place.  Extensive  ulcerations  are  seldom 
met  with  in  chronic  enteritis,  unless  accampanying  a  ttihercular  process. 

The  *'  sago  grains  "  or  frog  spawn  in  the  feces,  formerly  l^elieved 
pathognomonic  of  follicular  ulceration,  are  shown  to  be  of  vegetable 
origin, 

Kitagawa  finds  that  some  of  these  grains  are  mucous  in  char- 
acter, but  this  in  itself  militates  against  ulceration,  as  ulcers  do  not 
discharge  mucus,  but  pus  The  presence  of  mucus  merely  indicates 
catarrh. 

Symptoms. — The  chief  diagnostic  symptom  of  chronic  intestinal 
catarrh  is  tlie  abnormal  character  of  the  feces.  It  seems  advisable 
to  first  describe  the  subjective  and  objective  symptoms  which  fK:cur 
in  many  cases.  Some  patients  complain  of  no  subjective  symptoms 
whatever.  The  majority  of  cases  complain  of  a  feeling  of  discomfort 
or  occasionally  of  slight  pains  in  the  abdomen.  These  symptoms  are 
apt  to  be  most  marked  after  eating,  usually  several  hours;  or  fre- 
quently just  before  or  even  after  defecation.  At  times  these  sensa- 
tions may  disturb  the  patient  an  hour  or  two  l>efare  rising. 

There  is  a  feeling  of  tension  or  bloating  of  the  abdomen  which 
may  be  reliex'ed  by  the  passage  of  flatus,  and  this  tendency  gives  rise 
to  considerable  annoyance.  Flatulence  may  become  so  severe  as  to 
cause  shortness  of  breath,  an  astlimatic  attack,  palpitation,  angina 
pectoris,  or  cerebral  congestion  and  vertigo,  all  of  which  symptoms 
*  Berlin,  kliu,  Wochneschn,  1892,  p.  357. 
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are  alleviated  by  belching  of  gas.    Flatuknce  is  mudi  moie 
teristic  of  chronic  enteritis  than  of  the  acute  type. 

Borborygmi  are  often  present  Severe  pains  are  usuaDj  ahnt 
though  slight  colicky  pains  of  rather  brief  duxacter  may  be  pent 
These  are  often  relieved  by  bowel  movement  or  fay  the  aptdaoaof 
flatus. 

In  some  cases  the  general  health  is  not  impaired,  while  in  otkr 
cases  it  is  undermined.  General  nutrition  may  become  inph^ 
especially  if  the  small  intestine  is  also  involved.  In  the  ktlxr  cne 
gastric  symptoms,  such  as  anorexia  and  nausea,  and  occaaoodf 
vomiting,  may  be  met  with. 

The  patient  may  fed  weak,  difflnclififd  to  woric,  be  inittbh^ 
depressed,  and  even  h3rpochondriac  or  melanchoKc  There  nqr  be 
loss  of  wdght,  anemia,  slow  pulse,  cold  extremities,  and  attacfa  of 
severe  headache.  The  nervous  symptoms  axe  due  in  part  to  dqio- 
sion  from  an  evidently  chronic  and  persistent  disease,  and  in  ahi|e 
degree  to  auto-intoxication. 

Physical  Signs. — ^The  abdomen  may  appear  disfpndrd, 
a  couple  of  hours  after  eating,  with  some  tenderness  on 
In  chronic  enteritis  the  colon  seems  to  be  more  usually  aflEected. 

Chronic  Catarrhal  Colitis. — ^There  may  be  dmmc  cotorU 
colitis,  with  tenderness  over  the  caput  coli  and  ascending  ooloa,  iridi 
the  sensation  of  a  hard  mass  which  yidds  to  the  rramining  finpr 
on  pressure  (fecal  accumulation),  or  this  part  may  be  tynqmntie 
and  give  the  splashing  sound  from  gas  and  liquid.  The  same  msjlt 
true  over  the  descending  colon,  sigmoid  flexure,  or  transverse  ooloo. 
There  is  often  tenderness  on  pressure  along  the  entire  cdco.  Pain 
is  felt  directly  under  the  point  of  pressure,  or  occasionally  at  a  dif- 
ferent point  further  along  the  colon,  due  to  the  passage  of  gas, 
which  has  been  forced  along  by  local  pressure. 

In  thin  persons  peristaltic  movements  of  the  intestines  are 
occasionally  observed,  especially  after  palpation.  In  some  cases 
there  are  no  special  objective  symptoms. 

The  diagnostic  symptom  in  chronic  intestinal  catarrh  is  the 
abnormal  character  of  the  stool — the  presence  of  mucus. 

The  movements  are  irregular  and  the  consistence  of  the  stool  is 
variable,  but  the  mucus  is  diagnostic.  Diarrhea  is  not  a  constant 
symptom. 

There  are  four  types  of  movements  which  occur  in  chronic 
enteritis : 

1 .  In  one  set  of  cases  there  is  marked  constipation,  and  a  soBd 
movement  occurs  only  once  every  two  or  three  days  and  at  times 
only  after  a  cathartic.  The  feces  are  usually  hard.  It  is  probaWy 
due  to  a  diminished  activity  of  the  automatic  nervous  mechanism 
of  the  intestines  produced  by  the  catarrh  (Nothnagd). 

2.  In  others,  constipation  and  diarrhea  alternate;  there  may  be 
hard  movements  for  several  days  and  these  succeeded  by  five  or  six 
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thin  or  mushy  movements,  mixed  with  mucus,  and  accompanied 
by  severe  colicky  pains.  These,  in  turn,  will  be  followed  by  con- 
stipation, and  so  on.  In  some  instances  the  evacuations  will  be 
fairly  normal  for  several  days  and  then  diarrheal  movements  will 
occur*  and  after  this  constipation.  Constipation  is  the  chief  feature 
in  these  cases.  The  reflex  irritability  of  the  nervous  apparatus, 
however*  is  quite  good*  and  decomposition  of  the  stagnating  bowel 
contents  eventually  causes  increased  peristalsis  with  diarrhea. 

The  periods  of  constipation  or  diarrhea,  on  the  other  hand*  may 
continue  for  a  long  time;  thus*  constipation  for  several  weeks  or 
months,  and  then  diarrhea  for  weeks  or  months.  Probably  in  the 
latter  class  there  is  an  acute  exacerbation  of  the  catarrh. 

3.  Rare  cases  occur  in  which  there  is  a  daily  evacuation  of  un- 
formed and  mushy  feces, 

4.  Cases  in  which  for  months  the  patients  pass  several  diarrheal 
stools  each  day.  The  small  intestine  is  involved  as  w^ell  as  the  large 
bowel,  as  there  is  a  bile-pigment  reaction*  as  a  rule*  or  there  are 
yellow  fragments  of  mucus  or  epithelial  and  round  cells  tinged  with 
bile.  The  food  on  account  of  the  catarrhal  process  is  not  completely 
digested  in  the  small  intestine,  and  abnormal  products,  such  as  acids, 
etc.,  are  produced*  so  that  the  undigested  food  and  fennenting 
material  give  rise  to  increased  peristalsis. 

In  addition,  there  are  some  in  which  the  nervous  element  is  a  factor 
combined  with  the  catarrh,  and  movements  occur  during  the  night 
or  early  in  the  morning.     F.  Delafield  ^  describes  this  type. 

The  presence  of  ynttais  in  tlxe  feces  is  characteristic.  The  tyi>e  of 
mucus  in  mucous  colic  (Enteritis  membranacea),  which  occurs  in 
large  amount,  and  the  symptoms  render  the  differential  diagnosis 
comparatively  easy.  In  other  cases  the  presence  of  mucus  demon- 
strates a  true  catarrh.  In  habitual  constipation  there  may  be  a  thin 
shellac-like  covering  of  mucus  over  the  scybalie,  and  this  appearance 
is  not  found  in  chronic  enteritis.  With  chronic  catarrh  with  con- 
stipation, the  quality  of  the  dejecta  may  be  nearly  normal,  except 
there  is  an  admixture  of  mucus.  In  rare  cases  the  mucus  may  lie 
absent,  or  it  may  be  very  tough  and  adhere  to  the  intestinal  wall, 
or  the  scybal^  may  be  too  small  to  scrape  it  off.  However,  on  most 
occasions,  mucus  w^ill  ]ie  present*  and  if  there  is  doubt*  washing  of  the 
bowel  by  means  of  the  tube  and  funnel  will  eventually  bring  it  away. 

Besides  the  presence  of  mucus  in  mucous  colic,  in  some  cases  of 
intestinal  dyspepsia  there  is  mucus  in  the  stot>ls. 


Intestinal  Dysprpsia. 

Pure  mucus  alone.  Stools  gelatinous. 
Mucus  microscopic  and  seldom  vis- 
ible. 

Green  stools  with  acid  rend  ion:  bile- 
pigtnent  gives  pronounced  reaction. 

No  fecal  odor. 


Chronic  Enteritis, 
Mucus  with  epithelial  and  round  cells 
(diagnostic). 


Alkaline  stools.     Fecal  odor 


*  Med.  Rcc.,  May  11,  1905, 
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The  quantity  of  mucus  varies  greatly;  in  most  cases  there  maybe 
only  a  small  or  moderate  amount. 

The  various  combinations  of  mucus  with  the  stod  and  the  local- 
ization of  tlie  catarrhal  process  have  been  described  under  Acute 
Enteritis,  to  which  I  refer  my  readers. 

We  may  have  therefore :  (i >  Chronic  catarrhal  enteritis  (alone), 
rare:  '2;  chronic  catarrhal  enterocolitis;  (3)  chronic  catarrh  of 
various  portions  or  of  the  entire  colon  or  of  the  rectum;  thus,  dmnic 
catarrh  of  the  caput  coli.  of  the  ascending,  transverse,  or  descending 
colon ;  or  chronic  catarrhal  sigmoiditis,  or  proctitis.  The  colon  is 
most  (reqiiently  invohed. 

When  the  movements  are  water>'  and  thin,  the  fecal  matter  is  a 
licjht  brownish  yellow  or  grayish  yellow,  and  may  contain  little  biliary 
matter.  Undigested  meat  or  starch  particles  can  often  be  seen  in 
these  cases. 

Microscopically. — Though  nothing  may  be  discovered  macro- 
scopically,  we  may  find  with  the  microscope  undigested  meat-fibers, 
starch  granules  and  fat  droplets,  also  mucus  and  rouftd  and  epiMid 
cells,  at  times  yellow  and  shrivelled  up.  They  indicate  catarrh  of 
the  small  intestine.  Blood  is  never  present  unless  due  to  ulcer  or 
hemorrhoids.     Pus  is  rarely  found  and  only  as  isolated  cells. 

Dejecta  resembling  pus  diluted  with  water  (Blenorrhcea  intes- 
tinalis;  shows  diphtheritic  inflammation  when  pus  is  seen  in  large 
amount  under  the  microscope.  Large  masses  of  epithelial  cells  in 
various  degrees  of  degeneration  are  present  in  chronic  catarrh. 
They  are  responsible  for  the  cloudiness  in  the  mucous  secretion. 

The  character  of  the  food  and  of  the  stool,  and  whether  there  is 
constipation  or  diarrhea,  determine  the  consistence  and  reaction 
of  the  feces  and  the  degree  of  fermentation.  As  a  rule,  alkaline 
reaction  is  present.  The  presence  of  fermentation  and  putrefaction 
can  be  determined  by  the  abdominal  tension,  flatus,  and  character 
of  the  stool,  which  may  \ye  fetid  and  present  a  foamy  surface. 

I'\'cal  material  may  be  placed  in  a  fermentation  tube  and  kept 
at  l)lood  temjKTature  for  several  hours,  and  the  degree  of  fermenta- 
ticjn  or  putrefaction  will  be  shown  by  the  quantity  of  gas  in  the 
tulx\  The  method  is  described  under  Testing  the  Intestinal 
Functions. 

The  presence  of  putrefaction  will  be  showTi  by  indican  in  the 
urine,  and  the  Rosenbach  reaction  (Burgundy  red)  on  the  addition 
of  nitric  acid  and  boiling. 

A  chronic  catarrhal  enteritis  complicated  with  ulcers  will  show 
marked  diarrhea  with  pus  and  blood  in  the  stool.  If  the  ulcers  occur 
in  the  small  intestine  alone  and  there  is  no  diarrhea,  pus  and  blood 
often  will  not  be  present,  but  there  will  be  more  severe  pain,  more 
marked  tenderness  on  pressure,  and  the  clinical  symptoms  will  be 
more  severe.     Occult  blood  should  be  tested  for. 

The  diagnosis  of  the  atrophic  type  of  chronic  enteritis  is  extremely 
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dillicult.  Some  question  its  possibility.  There  will  be  a  previous 
history  of  intestinal  catarrli  of  long  standing.  Later  there  will  l>e 
diarrhea,  no  mucus,  with  gradual  loss  of  weight,  and  at  times  symp- 
toms of  pernicious  anemia.  Tuberculosis  must  be  excluded.  This 
condition  is  more  frequent  in  the  young. 

Course. — The  coiwse  of  clu-onic  intestinal  catarrh  is  usually  very 
tedious.  It  may  last  for  many  years.  There  may  be  periods  of 
|>erfect  health,  but  there  is  a  tendency  to  relapses  from  any  slight 
indiscretion. 

Differential  Diagnosis.^The  method  of  localization  of  the  catarrh, 
as  previously  statetl,  is  the  same  as  in  acute  enteritis. 

Irregular  bowel  action,  with  the  presence  of  mucus  in  the  stools 
of  the  character  described^  associated  with  abdominal  symptoms  of 
discomjort,  suggest  chronic  catarrh.  The  discharge  of  mucous  colic 
is  characteristic,  as  are  also  the  symptoms.  In  the  mucus  which  is 
occasionally  found  with  intestinal  dyspepsia  there  is  an  absence  of 
epithelial  and  round  cellSf  and  the  stools  are  green  and  acid,  as  I  have 
already  stated. 

In  habitual  constipation  there  is  an  absence  of  mucus  in  the 
movements.  With  marked  fecal  impaction  I  have  frequently  seen 
a  small  amount  of  mucus  in  the  feces  duQ  to  temporar}^  irrita- 
tion. After  removal  of  the  impaction  and  subsequent  care  of  the 
bowels  there  is  no  further  appearance  of  mucus.  Impaction,  if  neg- 
lected or  occurring  in  frecjuent  attacks,  may  be  a  cause  of  local 
intestinal  catarrh,  and,  as  heretofore  noted,  txx^asionally  of  stercoral 
ulcers. 

With  malignant  disease  of  tlie  intestines,  enteritis  is  often  asso- 
ciated, but  the  cachexia  is  marked  and  other  symptoms  of  the  neo- 
plasm are  present.  With  intestinal  ulcers  there  are  marked  pains, 
local  tenderness,  and  pus  and  blfx>d  in  the  stooK  With  enteroptosis 
we  may  have  a  prolapse  of  the  sigmoid,  fecal  accumulation,  and 
chronic  catarrhal  sigmoiditis.  In  every  case  of  chronic  intestinal 
catarrh,  enteroptosis  should  he  examined  for. 

Rectal  examination  should  he  made  in  every  case  of  chronic  intestinal 
catarrh^  as  the  focus  ^occasionally  starts  from  the  rectum  and  prog- 
resses up  tlie  bowel  as,  for  example,  from  an  ulcer.  On  account  of 
its  importance  I  shall  devote  a  brief  section  to  Proctitis. 

A  uterine  fibroid  may  block  the  bowel,  acting  as  a  ball-valve^ 
and,  from  fecal  accumulation  above  this  point,  a  marked  catarrh  of 
the  mucous  membrane  may  result. 

Chronic  appendicitis  may  result  from  a  chronic  intestinal  catarrh, 
while  in  some  cases  a  chronic  appendicitis  may  act  as  a  focus  of  irrita- 
tion for  a  localized  chronic  catarrh  in  the  cecum.  Removal  of  the 
appendix  is  curative  in  the  last  type.  In  certain  diseases  of  the 
stomach  there  may  be  constipation  or  diarrhea,  but  the  absence  of 
mucus  in  the  stools  and  examination  of  the  gastric  contents  wiU 
settle  the  question. 
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In  chronic  enteritis  of  the  small  mtestine  alone  there  are  usually 
gastric  symptoms,  constipation,  yelJow  tinged  mucus  in  the  stools, 
generally  microscopic  and  well  mixed  with  the  feces,  and  the  biliary 
salts  reaction. 

With  chronic  catarrhal  colitis  there  is  usually  mare  consUpotim 
and  more  or  less  mucus  of  a  grayish  tinge,  either  covering  or  m  tie 
surface  of  the  feces  or  in  small  strings.  Pure  mucus  may  at  times 
be  voided  at  the  end  of  defecation  if  the  lower  bowel  is  afecteA 
Palpation  is  of  value  in  locating  the  position  of  the  chronic  colitis, 
as  the  afifected  area  is  apt  to  be  sensitive  to  pressure. 

Chronic  diarrhea  is  prominettt  in  cases  in  which  both  the  sraaB 
and  large  intestines  are  involved,  and  the  mucus  may  be  yellow  k 
color  and  considerable  undigested  food  is  often  present. 

Prognosis. — -This  depends  on  the  severity  of  the  s}Tnptotiis,  tk 
duration  of  the  disease,  and  the  physical  condition  of  the  patient 

In  the  very  young,  venr'-  old»  or  those  weakened  by  some  other 
disease,  such  as  endocarditis  or  tiil>erculosis,  severe  t>'pes  of  chronic 
catarrh  may  be  accessor^"  in  producing  a  fatal  result. 

As  a  rule,  the  prognosis  as  to  life  is  fav^orable,  but  in  the  sevcm 
cases  of  long  standing  it  is  not  so  favorable  as  to  perfect  cure. 

The  cases  have  a  tendency  to  relapse,  especially  after  indiscre- 
tions, though  they  may  continue  for  a  considerable  time  with  coni- 
parative  comfort.  The  milder  cases  of  not  long  standing  m\ 
recover  under  appropriate  treatment. 

Treatment*— The  cause  of  the  chronic  catarrh  should  be  care- 
fully sought  out  and  corrected.  If,  for  example,  endocarditis  with 
resulting  circulatory  disturbances  (which  are  a  predisposing  factof) 
be  present,  this  should  receive  treatment.  The  Naulieim  bath,  even 
though  taken  at  home  by  means  of  the  Triton  salts,  would  be  of  value 
in  such  cases.  If  enteroptosis  is  present,  such  as  in  the  case  I  have 
described,  w^iere  there  was  marked  prolapse  of  the  sigmoid,  fecal 
accumulation,  and  local  chronic  catarrh,  treatment  by  abdominal 
support  (Rose's  belt)  and  increasing  the  nutrition  by  the  methods 
descri!>ed  under  Gastroptosis  would  l>e  indicated,  in  addition  to  Ihe 
general  treatment  for  chronic  catarrh.  I  have  seen  one  obstiiiaU 
case  cured  by  S.  Gant  by  drawing  up  and  suturing  tlie  sigmoid  to  tlie 
abdominal  muscles.  Angulations  of  the  sigmoid  should  be  o.t- 
rected.     If  worms  are  present,  they  should  be  removed. 

These  remarks  will  sufficiently  illustrate  the  necessity  for  inveal 
gation  of  the  cause  of  the  catarrh.     Hygienic  and  dietetic  mei 
are  of  great  importance. 

The  patient  should  regulate  his  life  carefully,  not  overwork  nor 
be  under  too  great  business  strain,  eat  slowly  and  at  regular  hours, 
and  live  in  the  open  air  as  much  as  possible.  In  the  constipated  ca^t^ 
considerable  exercise  is  of  value,  \Mien  the  diarrhea  is  marked  tlie 
patient  should  keep  quiet  during  its  active  stage,  and  in  some  case^ 
remain  in  bed  until  it  has  passed.     Nervous  disturbances  should 
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avoided.    The  patient  should  exercise  care  not  to  wet  the  feet  or 

andergo  exposure  to  cold,  and  should  be  properly  protected  in  rainy 

leather.    A  flannel  band  about  the  abdomen  is  of  value.     Change 

of  xene  and  climate  are  often  serviceable. 

Diet. — The   patient  should  eat  at  regular  hours,   slowly,   and 

.masticate  thoroughly.     It  is  preferable  to  give  small  meals  more 

frequently  than  three  large  meals,  and  sufficient  nourishment  should 

be  administered  so  that  there  is  an  increase  in  weight. 

Fried  foods,  hot  breads,  rich  pastries,  desserts,  and  indigestible 
substances  should  be  avoided.  Though  some  allow  the  very  moder- 
ate use  of  light  wines,  and  occasionally  beer  or  ale,  in  constipated 
cases,  and  the  use  of  claret  in  diarrhea,  in  my  own  experience  I  find 
that  patients  with  catarrhal  conditions  of  the  gastro-intestinal  tract 
do  much  better  by  eliminating  alcoholic  beverages  altogether. 

The  character  of  the  diet  is  dependent  upon  whether  diarrhea  or 
constipation  is  present. 

In  diarrheal  cases ^  if  the  type  be  severe,  milk  and  lime-water 
equal  parts,  or  boiled  milk,  or  milk  and  barley-water,  or  rice-water  in 
combination,  often  are  efficacious,  though  some  patients  have  an 
idiosyncrasy  to  milk.  Rest  in  bed  for  a  brief  period  may  be  neces- 
sary. 

Koumiss,  matzoon,  bacillac,  or  lactone-buttermilk  are  often  use- 
ful in  such  cases,  though  with  some  these  preparations  are  objection- 
able, increasing  the  diarrhea.  Sanatogen  in  i-dram  (4.0)  doses,  also 
raw  eggs  beaten  in  milk,  may  be  of  value. 

In  milder  cases  of  diarrhea  the  diet  may  be  more  liberal.  Car- 
bonated waters,  lemonade,  fruits,  salads,  acids,  cabbage,  cauli- 
flower, rye  bread,  brown  bread,  ice-cream,  pastries,  oatmeal,  green 
vegetables,  com  and  beans,  turnips,  carrots,  beets,  radishes,  celery, 
and  lobster  should  be  avoided.  Mashed  and  baked  potatoes,  rice, 
sago,  macaroni,  bread  well  baked  and  toasted,  with  a  moderate 
amount  of  butter,  cream,  soups,  bouillon,  soft-boiled  or  scrambled 
eggs,  sweet-breads,  calves'  brains,  chicken,  lamb  chops,  lean  fish, 
cocoa,  tea  and  milk,  or  matzoon  (with  some)  can  be  given. 

The  drinks  should  not  be  too  hot  or  too  cold,  and  an  excess  of 
liquid  should  be  avoided. 

In  constipated  cases  the  diet  must  be  more  liberal.  In  addition 
to  the  food  mentioned  above,  fruits,  such  as  oranges,  ripe  pears, 
grapes,  green  vegetables,  such  as  spinach,  peas,  lettuce,  cauliflower, 
plenty  of  butter,  cream,  and  fluids  are  of  service. 

Cabbage,  cucumbers,  brown  bread,  sausages,  lobster,  mayon- 
naise dressing,  and  bran  breads  should  be  avoided  in  these  cases 
also. 

The  uri^te  findings  should  modify  the  diet — if  indicanuria,  less 
meat  or  none  for  a  time;  if  fermentation,  less  vegetables;  if  nephritis, 
an  appropriate  diet. 

Massage. — In  cases  characterized  by  chronic  constipation,  gentle 
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massage  over  the  course  of  the  coloa  or  the  use  of  a  Uglit  < 
is  indicated.  No  pressure  should  be  eierted  on  the  ball,  butitdmid 
be  rdled  along  the  colcm  for  five  minutes  momiqg  and  njg|it  U^ 
vibratory  massage  is  of  value  under  sunilar  cooditioiis. 

Hydratk$rapy.—W9rm  salt  baths  at  98''  to  loo""  P.,  or  VwMm 
baths  (artificial),  eight  to  ten  minutes  every  other  day  for  tm  cr 
three  weeks*  or  pine-needle  baths,  bran  baths,  ornmdbotihsmijbeflf 
some  service  in  some  diarrheal  cases.  Cold  baths  dionld  be  svoided 
in  diarrhea.  A  Priessnitz  wet  pack  over  the  abdomen  is  of  vibe 
when  applied  on  retiring. 

Cold  showers  and  cold  sponges  are  of  service  in  nervoos  i 
Cold  sitz-baths  and  cold  douches  over  the  abdomen  are  of  a 
constipated  cases,  but  should  be  preferatdy  carried  out  st 
sanatorium.  I  have  rarely  found  the  latter  methods  neccsmy,  bnt 
use  the  artificial  Nauheim,  pine-needk,  or  bran  baths,  also  die  Gold 
compress  to  a  considerable  extent. 

Mineral  Waters. — ^A  methodic  course  of  drinking  certain  alkaliK 
or  saline  mineral  waters  has  proved  beneficial  in  many  cases.  Win 
taken  at  the  springs,  the  patient  is  obliged  to  follow  a  rational  metbod 
of  life  and  diet  and  is  fiee  from  worry,  and  thus  receives  additioeri 
benefit.  Carlsbad  is  especially  valuable  when  there  is  a  tendency  to 
diarrhea,  and  Vichy  is  next. 

In  cases  of  marked  constipation,  Marienbad  is  of  service,  andabo 
the  Hawthorne  and  Congress  Springs  at  Saratoga.  Viigimft  Bxk 
Springs  are  also  to  be  recommended.  Where  neither  diurfaea  lor 
constipation  are  prominent,  Kissengen  or  Romberg;  with  coostipi- 
tion  and  anemia,  Pranzensbad  and  Elster. 

Carlsbad  water  should  be  taken  in  small  quantities,  a  wineglasslu! 
twice  a  day,  or  even  in  small  amounts  of  the  imported  salts,  30  to  60 
grains  (2.0  to  4.0),  three  to  five  times  a  day.  It  is  preferable  to  begin 
with  small  doses.  Some  do  badly  with  this  method.  If  the  dianixa 
increases  so  that  the  patient  begins  to  lose  weight,  the  treatment 
should  be  discontinued  at  once. 

Medication, — The  method  of  internal  medication  depends  upon 
whether  constipation  or  diarrhea  is  the  existing  condition.  As  a 
preliminary  it  is  always  wise  to  begin  treatment  with  a  thoroai^ 
cleansing  of  the  intestines  by  a  single  dose  of  castor  oil,  i\  ounces 
(45.0),  or  a  good  dose  of  Carlsbad  salts  or  magnesium  sulphate. 

If  there  be  marked  fecal  accumulation,  it  is  better  first  to  employ 
enteroclysis  or  enemata,  to  remove  the  impaction,  and  then  follow 
with  the  single  cathartic. 

In  constipated  cases,  fruits,  buttermilk,  cold  water  (glass)  on  rising, 
stewed  fruits,  and  a  regular  hour  for  attempted  stool  are  all  rational. 

An  enema,  olive  oil,  4  ounces  (125.0),  increasing  to  i  pint  (500C.C.) 
or  more,  given  slowly  by  a  long  tube  on  retiring,  and  to  be  retained,  is 
an  excellent  procedure.  It  may  be  necessary  to  employ  soapsuds 
enema   (never  over   i   quart)   or  normal  salt  solution.    Rhubari) 
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pills,  fluidextract  of  cascara  in  i  -dram  {4,0)  doses,  or  the  same  quan- 
tity of  aromatic  floidextract  of  cascara,  regulin,  or  podophyllin  pills 
are  of  sevice.     Carlsbad  water  has  been  giveo  by  enema. 

Small  doses  of  castor  oil  or  olive  oil  combined  with  salol  are  of 
considerable  value  in  all  cases.     Thus: 

Salol,  5-grain  (0.3)  tablet;  with  it  give  castor  oil,  10  minims  (0.59), 
in  a  gelatin  capsule  coated  with  shellac,  four  times  a  day;  or  olive  oil 
can  be  substituted. 

In  the  constipated  cases  larger  doses  of  olive  oil  by  moutli,  i  to  4 
ounces  (30,0-125.0)  t,  i.  d,,  are  of  service. 

The  oil  preparations  seem  to  have  an  excellent  effect  on  the  mucous 
membrane.     Lead  and  zinc  preparations  I  do  not  employ. 

Nitrate  of  silver  is  sometimes  of  service.  It  can  be  given  in 
aqueous  solution,  each  i  dram  containing  I  to  \  grain  (0.01  j -0.0 1 6), 
J,  being  kept  in  a  dark  botUe,  or  the  same  dosage  in  an  enteric  coating- 
I  The  following  pill,  |  grain  (0.008).  of  silver  nitrate  is  excellent: 


H.    Argenti  nitratis, 
Rcsio  turpentine  \ 
Liq.  potass,  i 

Pulv,  licorice 

Div,  in  pil.  No,  xl. 
Stg. — One  pill  t.  i.  d- 


JT*  V  (0.3) 
M  5j  (4.0) 
.     q.  s. — M, 


Bismuth  salicylate,  5  to  10  grains  (o. 3^0.6)  t,  i.  d.,  is  of  some  value, 
but  a  movement  should  be  secured  every  day  1/  it  is  given  in  ike 
cmistipated  cases. 

The  bismuth  and  tannin  preparations  are  of  special  value  in  the 
diarrheal  cases,  the  dosage  l>eing  dependent  on  their  severity.  The 
movements  should  be  reduced  to  one  or,  at  the  most,  two  a  day. 
Opiates  I  always  avoid,  if  possible. 

Bismuth  subnitrate,  10  to  20  grains  (0.6-1  >3)  three  or  four  times  a 
day  or  more,  alone  or  combined  with  chalk. 

Bismuth  salicylate,  5  to  10  grains  (0.3-0.6)  t.  i.  d.,  combined  with 
subnitrate  bismuth;  or  bismuth  subcarbonate^  10  to  20  grains  (q.6- 
1,3)  t.  i.  d.;  or  bismuth  subgallate,  5  to  10  grains  (0.3-0.6)  t.  i.  d. 

Tannigen,  tannalbin.  or  tannopin,  5  to  15  grains  (0.3-1.0)  t.  i.  d. 

Beta-naphthol-bismuth,  5  grains  (0.3)  three  or  four  times  a  day,  if 
there  is  fermentation.  For  some  of  the  combinations  with  kino, 
catechu,  etc.»  I  refer  to  treatment  of  Acute  Enteritis. 

Belladonna  can  be  used  for  pains,  but  codein  and  morphin  rarely 
should  be  employed. 

Local  Treatment. — This  is  of  great  importance,  especially  when 
the  large  intestine  is  invc*lved,  which  is  usual.  The  method  may  be 
employed  by  an  enema  of  i  pint  (500  c.c.)  to  i  or  even  2  quarts 
(liters)  of  the  solution,  preferably  employing  several  quarts  (liters), 
with  the  recurrent  tube  or  two  tubes.  If  possible  I  use  my  own 
rectal  irrigator  of  hard  rubber,  or,  if  the  rectum  is  sensitive,  the 
soft-rubber  tube  or  two  catheters. 


DISEASES   OF   THE   STOMACH   AND   INTESTINES 


Normal  saline  solution — i  dram  (4.0)  salt  to  1  pint  (500  cc.^ 
water — at  105''  to  no**  F.  is  excellent  if  there  is  much  pain.  (>iIol 
peppermint  (10  drops)  can  be  added  to  this.  Flaxseed  tea  at  tlie 
same  temperature  is  useful.  Slippery  elm  solution  and  gum-arabic 
solution  are  excellent  soothing  applications. 

Listerin,  glycothymolin,  Ixjrolyptol,  and  boric  acid,  1  to  2  drains 
(4.0-8.0)  to  the  quart,  are  of  service. 

Tannin,  gr.  10  to  20  (0.6-1.3)  to  the  quart  (liter);  zinc  sulpb- 
carbolate,  lo  to  15  grains  (0.6- 1 .0) ;  or  borax,  i  dram  (4.0)  to  the  quart, 
are  good  astringents;  salicylic  acid,  15  grains  1  i.o)  to  the  quart  (liter , 
irrigation  once  a  day  or  every  other  day  is  of  value. 

I  often  employ  flaxseed  tea  or  gum-arabic  one  day,  and  one  of 
the  mild  antiseptics  or  astringents  the  following  day. 

In  obstinate  cases,  nitrate  of  silver  solution »  ro  to  20  graim  [06- 
1.3)  to  a  quart  (liter),  given  once  or  twice  a  week»  is  a  valuable  adjunct 
If  the  patient  complains  of  pain,  a  subsequent  injection  of  w 
saline  solution  is  of  service. 

The  Ixjwels  should  be  thoroughly  emptied,  preferably  an  enem 
given  an  hour  or  two  before  local  treatment. 

Protargol  or  arg\Tol  (1  :  uxx>  rtr  i '  tsoci)  is  of  service  in  place  of 
the  silver  nitrate. 

Sttr^ery^ — In  cases  with  eindeut  tiUcratio::,  n  no  benelit  rcsulii 
from  medical  treatment  conscientiously  applied  for  a  year.  1  would 
advocate  ap|)endicostomy  or  cccostomy  with  subsequent  irrigations 
In  catarrh  without  ulcers  I  do  n*»i  1»  Ut-ve  n|>eration  is  indicated 
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The  rectum  is  very  liable  to  bacterial  infection,  both  from  within 
and  without,  through  the  anal  opening,  so  that  ulcerations  and  peri- 
proctitis may  occur.  I  will  briefly  refer  to  lliis  disease,  merely  to 
serve  as  an  index  to  the  practitioner. 

Etiology ,^ — As  this  condition  is  often  a  part  of  chronic  enteritis, 
the  etiologic  factors  may  \ye  identical.  Local  conditions  may  also 
produce  it;  thus,  traumatism,  as  by  a  syringe-tip;  sodomy;  impaclfd 
feces;  worms;  foreign  bodies  introduced  through  the  rectum  orUKi*;cd 
there  during  their  passage  from  above,  such  as  iish -bones,  pins, 
hemorrhuids.  polypi;  prolapse,  intussusception;  tumors;  prrssi 
from  other  organs;  displacement  of  the  uterus;  stone  in  the  bladd 
inflammation  of  adjacent  organs,  such  as  uterus,  tul3cs,  prosH 
or  seminal  vesicles.  Sitting  on  cold  stones  or  wet  seats  tnay 
cause.     Ifiiosyncrasics  to  certain  foods  seem  to  be  a  factor. 

Proctitis  is  classified  as  follows: 

1,  Acute  simple  catarrhal  proctitis. 

2,  Chronic  pnx^titis:    Atrophic  fonn;  hyperirn|>inL  lurm. 

3,  Specific  fonns:    Gonorrheal,  dysenleric,  diphtheritic,  exysi^ 
atous,  and  syphilitic  proctitis. 
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Pathology, — With  simple  catarrh  there  is  no  pus,  except  pos- 
sibly a  minute  amoont.     With  ulceration  there  are  pus  and  blood. 

The  acute  and  chronic  types  of  intestinal  catarrh  have  already 
been  described.  It  is  preferable  to  examine  pus  (if  such  is  present) 
for  gonorrhea,  especially  if  there  be  a  gonorrheal  vaginitis,  and  it  may 
even  pass  by  extension  from  Bartholin's  glands. 

Erysipelas  may  extend  from  without.  Pseudomembranes  occur 
with  the  diphtheritic  t>7>e,  Amehae,  or  the  bacilli  dysenterise,  are 
found  with  the  dysenteric  type.  We  may  have  the  primary  chancre 
of  syphilis  in  the  rectum,  in  which  case  relaxation  of  the  sphincter 
will  also  be  noted »  or  there  may  Ix;  secondary  ulceration  and  catarrh. 
The  test  for  Wassermann's  or  Noguchi's  reaction  should  l>e  made  if 
syphilis  is  suspected-     Actinomycosis  may  rarely  occur. 

Primary  rectal  infection  from  the  larvse  of  flies  (myiasis)  has  l>een 
reported  by  Nicholson.*  The  patients  all  suffered  from  hemor- 
rhoids with  rectal  prolapse  and  exposure  of  the  rectal  mucosa  to  fly 
infection  thus  resulted.  Protection  of  the  prolapsed  mucosa  prevented 
subsequent  infection. 

Symptoms. — They  have  been  described.  They  are:  Marked 
straining  and  tenesmus;  passage  of  mucus  with  the  stool,  or  mucus 
alone  with  pus  and  blood  if  olceration  is  present;  frequent  micturi- 
tion ;  throbbing  heat  and  weight  in  the  rectum.  Constipation  at  first, 
later  diarrhea;  heavy  and  aching  pain  in  the  rectum  and  down  tlie 
limbs;  often  pruritus  and  prolapse  of  the  rectal  mucous  membrane 
or  hemorrhoids;  temperature  in  the  acute  cases;  coated  tongue; 
abscesses  of  the  rectum  may  develop. 

The  chronic  cases  present  less  severe  syfnptoms,  mid  no  temperature. 

Thus,  there  may  be  pain  referred  to  the  rectum »  or  a  feeling  of 
weight  and  pressure  within  the  pelvis  or  over  the  sacrum.  There 
may  be  reflex  pain  down  the  left  leg*  simulating  sciatica,  dysmenor- 
rhea, dysuria  with  no  discoverable  lesions  in  the  geni to-urinary  tract, 
swelling  of  the  left  leg*  anemia,  and  loss  of  weight.  In  young  children 
there  are  often  picking  the  nose,  scratching  the  anus,  straining  and 
protrusion  at  stool,  as  symptoms.  Mucus,  pus,  or  blood  may  be 
found  in  the  feces. 

Digital  examination  is  painful  on  account  of  spasm^  and  the 
rectum  will  hv  found  to  be  very  sensitive  and  hot  to  the  feel.  If  the 
inflammation  extend  deeper  into  the  tissues,  it  will  feel  hard  and 
rigid. 

By  speculum  examination  it  will  Ix*  seen  to  be  a  deep  red,  with 
hemorrhages  and  erosions.  Often  the  condition  is  so  painful  that  it  is 
not  advisable  to  use  a  speculum  at  first.  The  chronic  cases  run  a 
less  severe  course.  Complications:  Periproctitis  or  ischiorectal  ab- 
scess may  occur. 

Treatment,^ Recurrent  rectal  irrigation  with  hot  normal  saline 
solution  at  i  iq°  F.,  or  in  other  cases  with  cold  saline  solution  at  50** 
*  Jour.  Amer.  Med.  Assoc.,  May  21,  1910. 
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to  70^  F.,  with  the  patient  in  the  Sims  posture  for  fifteen  minutes' 

duration,  is  of  value,  once  or  twice  a  day,  to  relieve  inflammation, 
Fkxseed-tea  irrigation  is  also  useful^  or  the  other  antiseptics  de* 
scribed  under  Chronic  Enteritis. 

Injection  of  hydrastis,  i  to  2  per  cent.,  or  aqueous  fluidex tract 
of  krameria  (J,  P,  Tuttle),  5  to  20  per  cent,,  several  qnarts,  are  of 
service  in  some  cases. 

Carbolic  acid  solutions  should  never  be  employed. 

In  the  acute  conditions  I  do  not  care  to  employ  nitrate  of  silver 
at  firsts  though  later  1 :  2000  ever>^  day  or  two  is  of  value. 

Argyrol  or  protargol  (i :  500  or  i :  1000)  is  less  irritating.  Tut  tie 
suggests  the  use  of  the  following  by  injection  to  quiet  irritation  after 
local  treatment. 

I?.     Flaxseed  tea 5i  (jo.o) ; 

Opmm gr,  ss  to  j  (0.32-0.065),* 

Aqueous  fl.  ext.  krameria. ,....,..  iri^xxx  (i  77). — M. 

A  suppository  of  opium  and  iodoform  may  be  substituted. 

If  there  is  marked  purulent  inflammation,  then  twice  daily  irri- 
gate with : 

Peroxid  of  hydrogen  8  to  10  per  cent.,  or  i:  1000  acetozone  or 
alphazone,  or  even  1 :  10,000  bichlorid  of  mercury  once  in  twenty- 
four  hours.  The  latter  should  be  used  by  the  recurrent  method 
only. 

The  bowel  should  be  irrigated  well  with  saline  solution  after  each 
movement  and  medicated  solutions  used  once  or  twice  a  day. 

Injections  of  starch  and  laudantim  should  only  be  used  once  or 
twice  a  day  in  severe  cases  to  relieve  irritability. 

After  the  acute  stage  has  passed  S,  Gant  recommends  spraying 
the  rectum  with  permanganate  of  potassium  (i :  3000},  or  with  zinc 
sulphate,  copper  sulphate,  or  nitrate  of  silver,  i  per  cent. 

In  chronic  cases  irrigation  with  nitrate  of  silver  ( i :  2000  to 
1 :  4000)  is  of  value,  every  two  or  three  days. 

I  have  seen  an  excellent  result  in  a  severe  chronic  case  from  the 
injection  of  the  aqueous  fluidextract  of  krameria,  suggested  by  J.  P* 
Tuttle,     His  formula  is  as  follows: 

Macerate  i  potmd  of  bark  of  krameria  in  a  long  percolating  tube 
for  twenty-four  hours.  After  this  a  mixture  of  glycerin  (20  per  cent/) 
and  water  (So  per  cent.)  is  allowed  to  percolate  through  it.  The 
percolate  should  be  constantly  stirred  and  refiltered  through  the 
bark  a  second  time. 

The  filb-ate  is  then  evaporated  down  to  1  pound,  thus  obtaining 
an  aqueous  fluidextract  containing  gram  for  gram  all  the  therapeutic 
properties  of  the  bark.  The  preparation  should  be  kept  in  a  dark 
place  and  not  exposed  to  air. 

A  10  to  20  per  cent,  solution  of  this  can  lie  used  for  irrigation  or 
a  local  application  of  it  pure. 
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The  diet  and  internal  medication  should  be  the  same  as  described 
under  Chronic  Enteritis.  Syphilis,  if  present,  should  be  treated  by 
"  606  "  or  mercury  and  the  iodids. 

Warm  sitz-baths  aid  in  relieving  pain. 

PHLEGMONOUS  (PURULENT)  ENTERITIS 

This  disease,  a  piuoilent  inflammation  of  the  submucous  tissue 
of  the  intestines,  is  rare  as  a  primary  process.  It  is  probably  due  to 
streptococcic  infection,  the  jejunum  being  most  frequently  involved. 
Peritonitis  is  present,  but  the  ptuiilent  enteritis  cannot  be  diagnosed 
as  the  cause,  in  my  opinion,  until  after  operation.  Phlegmonous 
enteritis  may  be  secondary  to  intestinal  ulceration,  to  intussuscep- 
tion, or  strangulated  hernia.  Maragliano  has  reported  septic  infection 
of  the  ileum  probably  by  the  colon  bacillus,  with  hemorrhage,  ulcer- 
ation, and  peritonitis. 


CHAPTER  XXV 
DYSENTERY 

Dysentery  is  defined  as  an  infectious  disease  characterized  by 
specific  ulcerations  of  the  large  intestine.  In  typic  acute  cases  at 
gives  rise  to  bloody  mucous  or  mucopurulent  dejections,  accom- 
panied by  tenesmus  and  general  symptoms. 

Dysenter}^  was  known  to  the  ancient  world,  being  first  described 
accurately  by  Hippocrates  430  b*  c.  and  later  by  Celsus,  Aretaeus, 
and  Galen. 

In  1506  the  first  records  of  postmortem  examinations  of  dysen- 
teric subjects  were  published  in  the  posthumous  work  of  Antonio 
Benevieni,  Following  these  came  many  writers,  among  whom  I 
shall  mention  a  few  of  the  most  prominent  of  recent  years:  Cruveil- 
hier,  Virchow,  Woodward,  LambI,  Loesch,  Kartulis,  Quincke,  Roos, 
Musser,  Osier,  Stengel,  St(3ckton,  Harris,  Councilman,  Lafleur, 
Ogata,  Shiga,  Russell,  Flexner,  His,  Barker,  Duval,  Bassett,  V'edder, 
Musgrave,  Strong,  Craig^  and  Thomas. 

It  has  been  demonstrated  that  the  disease  is  due  to  infections  of 
a  specific  type— either  to  the  ama:;ba  dysenteriae  or  to  the  Bacillus 
dysenterisE  (vShiga)  or  one  of  its  strains.  The  disease  is  transmitted 
in  the  same  way  as  is  typhoid  fcvxr.  It  sometimes  assumes  a  diph- 
theritic type,  in  which  case  other  bacteria  are  undoubtedly  associated* 

In  the  ileocolitis  of  infants  dysenteric  bacilli  of  various  strains 
have  been  discovered,  and  some  of  these  cases,  both  clinically  and 
pathologically,  present  the  appearance  of  an  acute  catarrh. 

The  so-called  acute  catarrhal  dysentery,  the  sporadic  form,  I  be- 
lieve, is  undoubtedly  due  to  the  Bacillus  dysenteriae  or  one  of  its  strains. 


DIPHTHERITIC  DYSENTERY 

Diphtheritic  dysenter>^  (or,  more  strictly  speaking,  psetidodiph- 
tlwritic,  as  Klebs-l^fiffler  bacilhis  is  not  present)  has  been  shown  in 
many  cases  to  be  due  to  the  Bacillus  dysenteriae.  Undoubtedly  mixed 
infections  with  other  bacteria  are  found  in  this  type. 

They  may  be  found  in  combination  with  amebic  dysenter>%  and, 
in  addition,  in  some  of  the  amebic  liver  abscesses  numerous  other 
bacteria  are  present,  which  demonstrate  mixed  infection  from  other 
sources. 

Secondary  diphtheritic  dysentery  is  a  common  terminal  event 
in  many  acute  and  chronic  diseases ;  and  Vedder  and  Duval  ha\^  de- 
monstrated that  the  Bacillus  dysenteriae  is  present  in  these  cases. 
em 
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Diphtheritic  dysentery  in  which  the  diplococcus  pneymoniEe  has 
been  isolated  has  been  several  times  reported.  In  addition,  mercu- 
rial poisoning  or  uremia  may  have  this  lesion  associated.  It  is  evi- 
dent, therefore,  that  other  bacteria,  either  present  in  or  entering  the 
intestinal  tract  under  favorable  conditions,  may  produce  this  lesion. 

PREDISPOSING  CAUSES  AND  CLIMATIC  LOCATION 

Many  causes  were  formerly  given  for  the  prodnction  of  dysenter>% 
but  we  may  say  that  they  only  predispose  to  infection  on  account 
of  weakening  the  organism  producing  intestinal  disturbances.  In 
the  case  of  overcrowding  in  asylums  and  camps  there  is  a  tendency 
to  unsanitar>^  conditions.  By  inattention  to  the  proper  relation  of 
the  latrines,  to  the  water-supply,  for  example,  there  may  result  a 
severe  epidemic. 

Dysentery  is  found  in  all  parts  of  the  world,  but  is  endemic  and 
often  epidemic.  It  is  most  common  in  warm  climates,  such  as  the 
southern  United  States,  Cuba,  the  Philippines,  southern  coast-line 
of  Asia,  Africa,  Egypt.  Mexico,  Central  and  South  America.  It  has 
been  met  with  in  cold  climes,  as  in  North  Russia  and  Greenland; 
is  sporadic  in  all  parts  of  the  United  States  and  occasionally  epidemic. 
Severe  epidemics  have  occurred  in  the  New  Zealand  States. 

During  the  Civil  War,  Wofxlward  collected  259,071  cases  of  acute 
dysentery  and  28,451  of  chronic  dysentery  in  the  Federal  service. 

During  the  recent  Spanish- American  War  the  mortality  from 
dysentery  and  typhoid  was  far  in  excess  of  that  from  battle;  and  in 
the  African  War  tlie  English  troops  suffered  severely.  In  the 
Russo-Japanese  War  the  deaths  in  the  Japanese  army  from  dysentery 
and  typhoid  were  infinitesimal  in  numl>er,  demonstratiojtC  that  by 
intelligent  care  of  the  water-supply  and  proper  sanitation  epidemics 
of  dysentery  can  be  absolutely  stamped  out. 

Dampness,  overcrowding,  and  imperfect  ventilation  \itiate  the 
system,  and  so  predispose  to  subsequent  infection.  With  over- 
crowding and  necessarily  insufficient  and  improper  attention  to 
sanitary  conditions,  infection  from  the  dejecta  can  readily  occur,  if 
a  sporadic  case  develop. 

Heat  and  moisture  predispose  to  intestinal  disturbances,  and 
readily  cause  changes  in  fresh  fruits  or  canned  material,  if  improperly 
cared  for,  which  in  turn  produce  diarrheal  disturbances,  and  cause 
susceptibility  to  infection.  Sudden  alternations  from  heat  to  cold 
produce  the  same  result.     Errors  in  diet  are  predisposing  causes. 

No  race  or  age  is  exempt  from  dysentery,  and  a  person  going  from 
his  native  to  a  warm  climate — with  the  sudden  change  in  food  and 
mode  of  life  incident  thereto — is  probably  more  susceptible. 

Dysentery  is  more  fatal  among  the  poor  and  ill  nourished  than 
among  the  rich,  though  the  latter  are  not  exempt.  It  is  probably 
more    prevalent    in    epidemic   and  endemic  form  in  small  country 
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towns,  villages,  and  farms,  where  one  so  frequently  sees  the  well  in 
close  proximity  to  the  privy,  a  stagnant  pool,  or  the  family  cow-yard- 

Dysentery  may  be  endemic,  the  so-called  tropical  dysentery: 
epidemic  or  diphtheritic:  and  sporadic  (the  acute  catarrhal  dysentery). 

It  is  classified  as  follows: 

1.  /hnebic  dysentery,  in  which  there  is  at  times  a  mixed  infection 
(diphtheritic  process). 

2.  Bacillary  dysentery  (Shiga),  or  one  of  its  strains,  onder  which 
are  included  the  sporadic  type  (acute  catarrhal),  which  probably 
belongs  to  this  classification,  as  a  catarrhal  type  (ileocolitis)  exists 
in  infants. 

The  diphtheritic  type  is  included  and  also  the  secondary  diphtheritic 
type,  which  may  hQ  a  terminal  event  in  acute  and  chronic  disease, 
and  in  which  Vedder  and  Duval  have  demonstrated  the  presence  of 
the  Bacillus  dysenterise. 

Undoubtedly  other  varieties  of  bacteria  play  a  part  in  the  diph- 
theritic type. 

AMEBIC  DYSENTERY 

(Synrntytn. -^Intestinal  Amebiosis.) 

Definition.— A  colitis,  latent,  subacute,  acute,  or  chronic,  caused 
by  the  amoeba  dysenteriae.  There  is  a  special  hability  to  formation 
of  abscess  of  the  li%^er. 

Often  these  cases  occur  without  the  clinical  symptoms  of  dysen- 
tery at  alL  I  agree  with  Musgrave  that  the  condition  should  be  more 
correctly  given  the  name  of  *'  intestinal  amebiosis/' 

The  disease  is  widely  prevalent  in  Eg>T3t.  India,  the  Philippines, 
West  Indies,  Southern  States,  and  in  tropical  countries.  It  occurs 
frequently  in  the  United  States,  and  much  more  in  many  of  our  cities 
than  is  generally  supposed.  I  have  recently  attended  a  case  clearly 
infected  in  New  York  State,  the  patient  having  never  been  south, 
J.  P.  Tuttle  has  reported  similar  cases,  as  have  H.  S.  Patterson,* 
Stockton,  Graser,  Braunan,  Harvey,*  and  Carey.  It  is  endemic, 
especially  in  warm  climates,  and  often  becomes  epidemic.  Sporadic 
cases  occur  in  temperate  climates. 

In  Manila,  Strong  states  that  out  of  1328  cases  in  the  United 
States  army,  561  were  of  the  amebic  type. 

At  the  Johns  Hopkins  Hospital,  Osier  reports  most  of  the  acute 
and  chronic  cases  of  dysentery  were  of  the  amebic  variety;  during 
the  first  fourteen  years  there  were  1 19  cases  admitted,  95  of  which 
came  from  Maryland — 108  males  and  11  females. 

Source  of  Infection. — Chiefly  from  contaminated  water  or 
green  vegetables  and  fruit.  Musgrave  has  found  the  ameba  in 
ice-cream  and  water-ices. 

*  Med.  Rec.,  May  14*  1910. 

'N,  Y,  Med.  Jour.,  Jan.  21,  1911. 
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Allen  *  reports  2  cases  of  apparent  contact  infection  in  amebiosts. 

probably  from  the  ingestion  of  dried  encysted  amcba?.  These  oc- 
cyrred  in  a  tenement,  the  mother  nursing  a  case»  and  preparing  all 
food  for  the  family,  with  subsequent  development  in  other  children. 

Amoeba  Dysenteriae.— Lambl  first  described  ameb^e  in  the  stools 
in  i8s9,  and  in  1875  Loesch  investij^ated  the  stools  of  a  dysenteric 
patient  and  described  the  amebae.  He  injected  the  stools  into  the 
intestines  of  dogs  and  produced  ulceration. 

Osler»  Councilman,  Lafleur,  Dock,  Quincke,  Rocs,  Musgrave, 
Strong,  and  many  others  have  carried  on  investigations* 


Pig.  259. — Amebx  from  a  culture.       Impression  preparation.       Borrel's  stain 
(Woo! ley  and  Musgrave). 

To  obtain  a  specimen  for  examination  little  flakes  of  mucus  or 
pus  should  be  selected,  or  the  mucus  may  be  secured  bv  passing  a 
soft  catheter,  or  through  a  speculum.  Preferably  a  saline  cathartic 
should  be  administered,  as  suggested  by  Musgrave,  and  the  fluid 
portion  of  the  stool  examined  whil^  warm.  Swollen,  altered  epithelial 
cells  must  be  distinguished  from  the  ameb«.  The  cells  are  round 
with  granular  protoplasm. 

Ama^  dysenteric^  is  from  fifteen  to  twenty  microns  in  diameter, 
»  Med,  Rec.,  Jan.  8,  1910. 
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and  consists  of  a  clear  outer  zone,  or  ectosarc,  and  a  granular  inner 
zone  (endosarc),  and  contains  a  nucleus  and  one  or  two  vacuoles 
(Fig.  .239).  The  movements  are  similar  to  an  ordinary  ameba, 
consisting  of  a  slight  protrosion  of  the  protoplasm.  They  vary 
somewhat  and  can  be  intensified  by  having  the  slide  heated.  They 
have  a  pale  green  appearance  under  the  microscope.  Red  blood* 
corpuscles  are  at  limes  contained  in  the  amebae»  and  occasionally 
bacteria. 

Musgrave  recommends  Borret's  stain  for  the  study  of  amebse  in 
the  tissues. 

They  may  be  in  large  numbers  in  the  tissues.  In  the  pus  of  a 
liver  abscess  amebse  may  be  abundant.  In  the  sputum  from  a 
pulmonary  infection  from  an  hepatic  abscess  they  can  be  recog- 
nized, 

Quincke  and  Roos  describe  three  varieties  of  amebae  in  the  stools 
of  healthy  persons,  and  Strong  two  types,  only  one  of  which  is 
pathogenic.  Allen ^  holds  that  amebae  are  frequently  found  in  the  stools 
of  pellagrins,  and  that  they  may  be  of  a  pathogenic  or  non -pathogenic 
variety;  aniebiosis  may  complicate  pellagra  or  the  diagnosis  may  be 
confused.     Exclusion  of  amebiosis  is  necessa^^^ 

Musgrave  and  Clegg  do  not  think  it  has  been  proved  there  are 
amebae  non-pathogenic  to  man.     They  hold  that  all  such  are^  or  may  j 
become,  pathogenic.    Craig  *  l>elieves  the  types  can  be  differentiated 
and  Schaudinn  classifies  two  varieties. 

Amoeba  dysenteria?  can  be  grown  in  cultures  from  stools  ot  in- 
testinal ulcers,  but  not  alone  as  a  pure  culture.  A  symbiotic  organ- 
ism is  necessary  for  its  development.  It  has  been  isolated  as  a  pure 
culture,  in  combination  with  a  pure  culture  of  another  organism. 
Fivea,  Celli,  and  Miller  claim  to  have  grown  it  pure,  and  that  it 
multiplies  by  division. 

Resistant  forms  of  the  ameba  have  been  described  by  Cunning- 
ham and  Quincke.  They  are  apparently  analogous  to  the  gamete 
forms  of  the  malarial  parasite. 

The  '*  encysted  amebae  "  seem^  under  certain  conditions,  to  be 
necessary  for  the  transmission  of  the  disease  from  one  person  to 
another,  and  are  regarded  by  Musgrave  and  Clegg  as  the  most 
dangerous  type.  The  free  unprotected  amebae,  when  swallowed, 
are  apparently  destroyed  by  the  digestive  Juices,  while  in  the  en- 
cysted condition  they  pass  through  the  stomach  and  upper  intes- 
tine  unharmed,  and  in  the  large  intestine  grow  free  and  produce 
dysentery.^ 

Cultures  of  ameb^  have  withstood  drying  for  fifteen  months. 

Location  of  Lesions^ — The  lesions  are  found  in  the  large  intes- 
tine, rarely  in  the  lower  end  of  the  ileum;  and  abscess  of  the  liver  is 

*N.  Y.  Med.  Jour.,  Dec.  18,  1909. 

^Jour.  Tiifec,  Dis.,  June  4.  igoS,  v,  324. 

'Marshall,  Jour.  Araer.  Med.  Assoc.,  April  23,  1910. 


6o6 


DISEASES  OF  THE   STOMACH  AND   INTESTIKBS 


a  common  accompaniment,  being  present  in  22  per  cent,  of  Osier's 
cases. 

Pathology  of  Amebic  Dysentery, — Intestims.^^'Vhough  wnters 
refer  to  the  classic  undermined  type  of  ulcer  in  amebic  dysenten-, 
three  types  of  lesions  are  described,  which  may  shade  gradually  into 
each  other: 

I.  Prc-iikeration. — This  stage  is  characterized  by  the  presence 
of  the  *'  small  red  dots  "  of  Rogers,  varying  from  0,2  to  0.5  mm,  in 
diameter,  and  which  are  intensely  congested  (Fig.  240).  They 
consist  of  capillary  hemorrhages  into  the  intraglandular  tissue. 
Erosion  of  the  superficial  layers  of  mucous  membrane  is  usually 
associated* 
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Fig.  242. — Early  ititestinal  lesion.  Shows  superficial  aecrosis,  glandular  d^ 
tortiotij  aiid  round-cell  iuliltxation.  BorreJ's  stain.  Zeiss  obj.  A,  A,  oc-  comp 
4;  bellows  at  30  cm.  (WooUey  and  MusgraveJ. 

There  is  moderate  injection  of  the  mucous  membrane  and  \>^ 
littk  thickening  of  the  submucosa.  These  lesions  may  be  seen  in  a^^ 
part  of  the  affected  gut,  and  chiefly  in  the  acute  cases.  . 

2.  Ukeratian  (type  of  Harris),  rarer  than  the  classic  type»  af:^ 
believed  to  be  intermediate  between  the  petechise  and  "  undt^ 
mined  "  ulcer.  They  are  probably  the  result  of  the  superficial  erc:^^' 
sions,  and  are  primarily  confined  to  the  mucous  membrane,  thougr^ 
they  reach  into  the  submucosa  or  to  the  circular  muscle,  but  n^^ 
deeper  (Fig.  242).  They  spread  laterally.  The  ulcer  has  a  pimcbcd  -^ 
out  appearance  and  is  round  or  oval,  the  edges  thick  and  congested 
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Base  is  clean,  gray,  and  edematous.     They  often  lie  at  the  apex  of 

the  intestinal  fold  and  tend  to  increase  in  the  direction  of  the  short 
axis  of  the  bowel »  and  are  found  in  all  regions,  but  less  often  in  the 
advanced  or  chronic  cases.     They  are  most  common  in  the  ileum. 

3.  Classic  or  Vndermifwd  L'lcers. — In  the  early  stage  they  appear 
as  minute  yellow  or  gray  spots  in  the  mucosa,  at  times  at  the  centers 
of  '*  Rogers*  red  dots,"  and  are  usually  surrounded  by  a  congested 
area.  These  spots  are  the  mouths  of  passages  leading  to  cavities 
in  the  submucosa;  the  mouths  and  cavities  are  filled  with  necrotic 
material. 

As  the  ulcerative  prtx^ess  extends,  the  ca\'ity  in  the  submucosa 

lis  enlarged,  and  though  the  necrobiosis  eventually  involves  all  the 
coats,  the  muscular  layers  and  mucosa  are  affected  less  rapidly,  and 
the  latter  may  be  tnarkedly  undermined.  The  ulcers  may  gradually 
coalesce  on  the  surface*  or  quite  freqnently  the  cavities  in  the  sub- 
mucosa may  communicate  with  each  other  by  tunnels,  while  the 
mucous  membrane  shows  a  catarrhal  condition.  The  submucosa 
becomes  thickened  and  edematous,  as  do  often  the  muscular  layers 
and  peritoneal  coat  (Fig.  243). 

The  ulcers  may  be  from  the  size  of  a  pio-head  to  the  palm  of  the 
hand.     In   extensive    ulceration    the    muscular   layer   may    become 

[necrosed  or  even  perforated,  and  the  base  of  the  ulcer  be  formed  by 
peritoneum  or  omentum.  The  omentum  plays  an  important  pro- 
tective part,  being  frequently,  early  in  the  ulcerative  stage,  found 
adherent  to  the  surface  of  the  intestines.  Localized  suppuration  is» 
therefore,  common.  Ulcers  may  perforate  into  the  subperitoneal 
or  retroperitoneal  tissue*  They  are  usually  circumscribed,  though 
they  may  burrow  (Fig.  244). 

Healing  Process.— In  the  case  of  the  small  ulcers  there  may  be 
complete  repair,  the  epithelium  from  the  mucous  membrane  lining 
the  ulcer,  except  its  base.     In  larger  ulcers  there  may  be  considerable 

[scar  tissue,  which  may  lead  to  contraction.  J.  Cantlie^^  in  the  Journal 
of  Tropical  Medicine^  suggests  that  amebic  infection  is  probably 
much  more  common  than  is  usually  supposed.  It  is  known  that  quite 
extensive  infection  can  exist  without  symptoms.  He  believes  that 
some  cases  of  stricture,  or  cancer  of  the  sigmoid  and  rectum  especially 

[may  be  postdysenteric  conditions. 

According  to  Musgrave's  observation  there  is  established  in  cases 
of  long  duration  not  systematically  treated  a  chronic  catarrhal  condi- 
tion with  subsequent  atrophy  (enteritis  chronica  atrophicans),  a  thin- 
ness of  the  bowel,  absence  of  normal  folds,  atrophy  of  the  mucosa, 
and  increased  length ;  and  he  places  it  in  the  classification  of  sprue 
or  psilosis,  believing  untreated  amebiosis  to  be  one  of  the  causes  of 
this  condition.  There  may  be.  on  the  other  hand,  in  some  cases 
localized  hypertrophy  with  well-developed  pol>^i. 

Location  of  the  Lesions.— Ua^rns  believes  that  in  fully  one-half  the 
*  Amer.  Med.,  March,  1910. 
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cases  the  lesions  do  not  extend  beyond  the  beginning  of  the  transverse 
colon;  while  Rogers  holds  that  they  are  more  frequently  limited  to 
the  cecum  and  ascending  colon.  The  ileum  just  atx)ve  the  ileocecal 
valve  is  rareiy  involved,  and  generally  by  only  a  few  ulcers  (super- 
ficial) and  a  slight  involvement  may  occur  if  diphtheritic  inHaxnma- 
lion  complicates*     The  lower  rectum  is  rarely  involved. 


Fig.  J4.^— L<>ln!       A  mmlemiely  thick-  hij^    :?44^^^..i»ie>ri,        Thui-wiilic 

ened  gut  with  various  types  of  ulcers  (Wool-     gtil,     with    shallow     ulcers,     son 
ley  and  Musgravc).  slightly  undermined,  others  punche 

out  (Woollcy  and  Musgraxe) 

Strong  and  Musj^ave,  comparing  20Q  cases  treated  and  untreated 
find  159  cases  involve  the  entire  large  bdVvel,  excepting  the  lower  rec*^ 
turn;  23,  the  cecum  and  ascending  colon;  2,  the  transverse  colon;  the 
descending  colon,  sigmoid,  and  rectum,  9;  unrecorded,  7;  appendix 
ulcerated,  2  (amebic):  appendix  in%'olved  with  large  intestine,  14; 
ileum  with  large  intestine.  7. 

The  presence  or  absence  of  irrigation  treatment  makes  a  differ- 
ence*    In  cases  dying  early  from  intermittent  disease,  ulceration  in 
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the  cecum  and  ascending  colon,  n;  in  descending  colon,  sigmoid, 
and  rectum,  8;  in  the  entire  bowel,  6. 

Microscopic. — Mucous  membrane  between  the  ulcers  is  little 
changed.  In  the  neighborhood  of  the  lesions  a  tendency  to  hyper- 
trophy with  muand  defeneration  and  cyst  formation.  In  the  early 
lesions,  congestion  with  capillary  hemorrhages  and  edema  of  the 
mucosa:  increase  of  lymphoid  cells  in  the  interglandular  tissue. 

Ameba;  from  4  to  35  fi  long  are  present  in  the  glands,  inter- 
glandular tissues  and  blood-vesselsi  muscularis  mucosa,  and  in  the 
veins  of  the  subraucoa  (Fig,  -45)- 


^ 


-^   s> 


Fig.    J45 — Amebse   in   a   biood  -  vessel ;     -suo,     Heideahain    iron    hematoxylin 
(Woolley  and  Musgrave). 

In  the  more  advanced  condition  there  is  necrobiosis  (coagula- 
tion necrosis)  in  the  ulcers,  with  lymphoid  infiltration,  congestion 
and  thrombosis,  and  very  little  polymorphokukocytic  invasion. 
The  amebae  secretion  and  thrombosis  both  tend  to  produce  the 
necrobiosis. 

If  there  is  marked  polymorphonuclear  infiltration,  pathogenic 
bacteria  are  playing  an  active  part  in  the  process;  noticeably  then 
there  is  diphtheritic  inflammation  (Fig.  241)  or  gangrene,  Wlicn 
amebse  are  found  In  exudates  rich  in  bacteria,  they  show  evidences 
of  active  phagocytosis.  In  some  cases  there  are  many  bacteria,  but 
they  are  probably  non-pathogenic,  as  marked  Ieuk(^)cytosis  was  not 
present  and  no  process  could  be  seen  to  be  attributed  to  them. 
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"In  effect,  intestinal  amebiosis  may  be  said  to  be  rather  a  subacute 
chronic  inflammatory  process,  as  was  demonstrated  by  the  character 
of  the  exudate  and  infiltration,  by  the  early  formation  of  granula 
tissue,  and  by  the  absence  of  leukocytic  infiltration,  a  notable  absei 
of  purulent  inflammation.     This  applies  to  the  cases  not  complicated 
by  diphtlieritic  process  or  gangrene  "  (Musgrave). 

If  the  diphtheritic  process  is  associated,  some  strain  of  the  badl- 
lary  type  is  probably  responsible ;  and  if  gangrene,  some  otk^r  hacUm 
(mixed  infection). 

Lesions  (Abscesses)  of  the  Liver.— There  may  be  local  necroses  ot 
the  parenchyma  scattered  throughout  this  organ  due  to  probable 
chemic  products  of  the  araebfe,  and  also  abscesses. 

This  is  quite  a  common  complication  of  amebic  dysentery,  and 
occurred  in  27  out  of  Osier* s  1 19  cases. 

Most  of  the  so-called  amebic  liver  abscesses  are  reaUy  local  necroses 
and  no  pus  at  all.  They  may  be  single  or  multiple;  when  single.  iJie 
right  lobe  is  most  commonly  affected  on  the  convex  surface  near  ibe 
attachment  to  the  diaphragm,  or  on  the  concave  surface  near  the 
bowel. 

Multiple  abscesses  (small  and  superficial),  miliar\%  containiqj 
amebae»  may  be  scattered  throughout  the  hver  substance  (Osier). 

The  hepatic  abscess,  though  it  often  occurs  within  the  first  two 
to  three  months  after  the  onset  of  the  dysenter\',  in  some  cases  may 
not  appear  for  several  years.  Some  cases  are  reported  as  occtming 
when  no  dysenteric  s\Tnptonis  had  apparently  been  complained  of  by 
the  patient. 

In  the  early  stage  the  abscesses  are  a  gra\ish -yellow  color,  sharply 
defined  in  shape,  and  contain  a  spongy  necrotic  material,  with  more  or 
less  glairy  semitransparent  fluid  in  the  interstices.  The  larger  ab- 
scesses have  ragged  necrotic  walls  and  contain  a  \iscid  greenish- 
yellow  or  reddish-yellow  purulent  appearing  material,  mixed  with 
blood  and  shreds  of  liver  tissue. 

Old  abscesses  of  a  chronic  tj^^e  have  a  dense  fibrous  wall. 
outer  zone  is  hypcremic;  the  midzone  shows  proliferations  of  com 
tive-tissue  cells,  compression  and  atrophy  of  the  liver  cells,  and 
inner  necrotic  zone.  There  is  the  same  absence  of  true  pumli 
inflammation  as  in  the  intestines,  except  where  there  is  a  second 
infection  with  pyogenic  n-  anisms.  When  the  latter  are 
we  have  true  purulent  acci*inulations. 

The  contents  of  the  necrotic  type  of  abscess  show  fatty 
glandular  detritus,  necrotic  hepatic  cells,  amebae,  and  occasion! 
Charcot- Leyden  crystals.     Amebae  are  also  found   in  the  ah 
walls.     Cultures  are  frequently  sterile. 

Micrococci  and  bacilli  may  be  found,  notably  the  Staphylococci 
aureus.  Streptococcus  pyogenes,  Bacillus  coli  (with  otlier  organisi 
Bacillus  pyocyaneus,  and  Micrococcus  lanceolatus. 

The  abscess  most  frequently  points  upward  and  ruptures  into 
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right  lung.  In  some  cases  an  empyema  may  be  produced  or  a  pyo- 
pneumothorax.  Perforation  may  occur  in  other  directions,  into  the 
pericardium,  peritoneum,  stomach,  intestines,  portal  or  hepatic  vTins, 
inferior  vena  cava,  kidney,  or  externally. 

Symptoms*^ — There  has  been  a  tendency  to  arbitrarily  divide 
amebic  dysentery  into  two  clinical  types^  the  acute  and  the  chronic, 
and  to  create  the  impression  that  in  acute  and  chronic  dysentery 
we  have  necessarily  diarrhea  or  diarrhea  alternating  with  constipa- 
tion, the  passage  of  blood  and  mucus,  and  the  presence  of  tenesmus. 
Unquestionably t  latent  and  masked  infections,  with  intestinal  ame- 
biosis  are  by  fw  means  rare,  and  marked  pathologic  changes  may  be 
present  unthout  objective  clinical  symptoms. 

Councilman,  Lafleur,  Osier,  Dock,  Strong,  and  Musgrave  have 
reported  such  cases.  The  latter  notably  refers  to  one  case,  treated  six 
months  for  constipation,  in  whom  autopsy  showed  perforation  of  a 
liver  abscess  as  the  cause  of  death,  with  associated  lesions  (amebic 
ulceration)  of  the  cecum  and  ascending  colon » 

The  early  recognition  of  these  irregular  types  is  of  great  import- 
ance, especially  when  amebic  dysentery  is  endemic.  Unquestionably, 
some  of  our  old  cases  of  apparently  simple  catarrhal  colitis  are  of  this 
type*  In  fact,  I  have  had  one  experience  with  such  a  case,  where 
amebae  were  found  present,  with  ultimate  recovery  under  appropri- 
ate treatment. 

Since  many  of  the  cases  may  present  no  clinical  symptoms  of 
amebic  dysentery,  I  believe  Musgrave's*  classification,  under  "In- 
testinal Aniebiosis,'*  to  be  the  most  scientific,  which  I  have  but 
slightly  modified. 

1.  Latent  and  masked  infections  with  the  amebse. 

2.  Mild  and  moderately  severe  infections  (subacute  dysentery). 

3.  Severe  infection,  including  gangrenous  and  diphtheritic  types 
(acute  dysentery). 

4.  Chronic  dysentery. 

5.  Infection  in  children  and  in  the  aged. 
Latent  Infection, — In  these  cases  tJiere  is  a  pathologic  amebic 

process  in  the  intestines,  without  any  diarrhea  or  any  other  symp- 
toms that  would  indicate  the  infection. 

Musgrave  has  demonstrated  that  the  symptoms  pointing  to 
dysentery  may  be  absent  for  a  long  time,  yet  there  are  certain  symp- 
toms which  suggest  the  condition. 

Dtdl,  aching  abdominal  pains  are  present,  which  are  atrributed  to 
ca telling  cold.      They  first  appear  and  are  most  active  during  the 
night  or  early  morning.     Indigestion,  headache,  lassitude,  coated 
-        tongue,  and  a  foul  breath  are  present.     There  are  loss  of  appetite, 
I       some  loss  of  weight,  loss  of  color,  and  at  times  a  yellow  skin. 
I  Physical   examination   discloses   on   deep   palpation   tenderness 

I       along  the  colon,  especially  over  ike  cecum  and  ascending  cokm.    This 
■  *  Jour,  of  Amer,  Med.  Assoc,,  Sept  16,  1905. 
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last  is  a  significant  syntpiom ;  occasionally  thickened  intestines  can 
be  made  out.  If  a  hydragogue  catliartic  be  administered,  there  will 
be  present  in  the  stciol  amebse,  mucus,  tissue  elements,  and  often  aid 
blood. 

Musgrave  has  demonstrated  by  autopsy  on  his  fatal  latent 
that  the  lesions  are  in  the  cecum  and  ascending  colon.     Any  patiect. 
therefore,  living  where  amebic  dysentery  is  endemic,  suffering  from 
the  symptoms  referred  to,  should  \ye  given  a  saline,  and  tlie  stool 
carefully  searched  for  amebae.     The  possibility  of  amebic  infection 
in  chronic  colitis  with  no  diarrhea  should  be  considered  in  New  York     I 
I  have  already  referred  to  a  patient  infected  in  tliat  State.    On  the     I 
other  hand,  some  of  the  latent  cases,  if  untreated,  may  later  develop 
the  symptoms  of  amebic  dysenter>\ 

Under  the  same  class  of  cases  (latent)  in  regions  where  amebifw? 
is  endemic  we  may  have  patients  in  whom  other  symptoms,  such  is 
chronic  constipation,  gastric  symptoms,  or  even  appendicitis,  may 
mask  tlie  intestinal  amebiosis.     Musgrave  has  reported  such  cases 

Mild  and  Moderately  Severe  Cases  (Subacute  Dysefttery\^—Mild 
Cases. — These  frequently  develop  from  the  latent  type,  and  often  p^^ 
sent  the  aspects  of  a  diarrhea  and  not  of  dysenter\'.  AbdominaJ  paiii, 
tenderness  along  the  colon,  headache,  digestive  disturbances,  irrita- 
bility,  melancholic  condition,  anemia,  and  loss  of  weight  are  preset 

Amebse  are  found  in  the  diarrheal  movements.  Some  of  these 
cases  never  show  dysenteric  movements,  even  without  treatment 
This  type  Musgrave  l:)e1ieves  often  becomes  chronic;  while,  on  the 
other  hand,  chronic  gastro-enteritis  or  *'  sprue  **  may  be  the  ultimate 
outcome,  giving  their  clinical  pictures.  The  patient  usually  ^  I 
from  intermittent  disease  or  complications.  j 

Moderately  Severe  Cases    [Subacute   Dysefttery),^ln  these  cases     , 
with  the  symptoms  just  described  there  may  be  a  diarrhea  more     , 
marked  in   the  morning,  consisting  of  several  semifluid  stools,  no     | 
mucus  or  blood,  and  passed  without  pain.     This  may  intermit  with 
constipation.     Finally,  the  attack  may  increase  in  intensity,  and 
mucus  and  blood  will  appear.     In  other  cases  they  will  occur  from 
the  onset.     Usually  the  more  acute  the  onset,  the  more  rapidly  the 
severe  symptoms  develop. 

Severe  Cases   (Acute   Dysentery). — ^These   are   the  dassical  case^ 
usually  described.     Diphtheritic  and  gangrenous  processes,  due  to^ 
some  secondary  infection,  are  most  common  in  this  type.  [H 

The  onset  is  usually  quite  sudden,  whether  primary  or  followmf^ 
on  a  milder  tyf>e.  There  are  marked  abdominal  cohc;  diarrhea, 
tenesmus,  which  may  be  constant  and  ver>'  painful ;  straining,  ^^ 
then,  finally,  passages  chiefly  of  small  quantities  of  mucus  and  blood^ 
In  some  cases  the  dejecta  are  hemorrhagic,  consisting  of  pure  blood 
or  dark  and  coagulated  blood.  Sloughs  are  passed  in  otliers,  coo- 
sisting  of  gray  or  blackish  masses  of  necrotic  tissue  of  ver\'  foul 
odor. 
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Tlie  temperature,  as  a  nile^  is  not  high.  The  patient  rapidly 
emaciates,  and  the  heart  becomes  rapid  and  feeble. 

Death  may  occur  in  severe  cases  within  a  week  from  the  onset. 
Hemorrhage  (intestinal)  or  perforative  peritonitis  may  take  place. 
Many  cases  recover,  but  some  become  chronic.  In  others  extensive 
ulceration  may  remain  after  sloughing  and  the  diarrhea  continues, 
the  patient  rapidly  emaciating,  and  finally  dying  exhausted  within 
a  couple  of  months.  Emaciation  is  very  marked  in  these  patients* 
Corneal  ulceration  may  tx-cur. 

Stools  —As  many  as  twenty  lo  thirty  may  Ix^  passed  in  twenty- 
four  hourSi  colicky  pains  usually  precede  them,  and  they  are  followed 
by  straining  and  severe  tenesmus.  Movements  at  first  are  copious, 
later  scanty,  and  consist  chiefly  of  mucus  and  blood.  Intermissions 
and  exacerbations  of  diarrhea  occur,  gangrenous  dejecta,  dark  red 
brown  and  containing  gray  or  black  fragments  of  tissue  (foul  in  odor), 
may  be  passed*  or  pure  blood.     Amebae  are  present  in  the  stools. 

Abdominal  Pains. — These  are  quite  severe^  chiefly  before  evacua- 
tion, and  sometimes  they  are  continuous.  They  are  frequently  lo- 
cated in  the  umbilical  region  and  left  iliac  fossa ;  at  times  in  the  right 
iliac  fossa,  and  may  simulate  appendicitis*  Pressure  increases  the 
pain. 

Tenesmus, — ^Thts  consists  of  pressure  and  constriction  in  the 
rectum  and  a  desire  to  go  to  sttiol.  It  may  be  continuous  and  accom- 
panied by  dysuria  or  strangury. 

Other  Symptoms. — Fever  may  occur,  generally  of  moderate  type, 
and  it  may  be  accompanied  by  chills  at  the  onset.  Temperature  is 
irregular.  Anorexia,  nausea,  and  vomiting  may  occur.  There 
may  be  severe  prostration,  cold  extremities,  delirium,  stupor,  drowsi- 
ness, and  cerebral  disorders. 

Chrottic  Dysentery, — This  type  of  dysentery  shows  several  forms. 
It  may  be  rather  mild,  characterized  cliiefly  by  diarrhea,  with  no 
blood  or  tenesmus,  following  on  the  mild  type  previously  described. 
This  may  continue  a  number  of  years. 

Dysentery  in  more  marked  cases  is  subacute  from  the  onset 
or  gradually  passes  into  the  chronic  stage.  There  are  generally 
alternating  periods  of  diarrhea  and  constipation  covering  several 
years.  During  the  exacerbations  tliere  are  pain,  passages  of  blood 
and  mucus,  tenesmus,  and  a  slight  rise  of  temperature.  Many  such 
cases  do  not  feel  especially  ill  between  attacks  and  keep  fairly  well 
nourished.  The  appetite  is  often  irregular  in  this  tv^De,  and  errors 
in  diet  are  followed  by  exacerbations  of  the  disease.  The  tongue  is 
red,  glazed,  and  beefy. 

In  more  severe  cases  emaciation  may  be  extreme  and  the  patient 
be  confined  to  bed  most  of  the  time.  There  are  loss  of  appetite  and 
nausea;  diarrhea  is  quite  persistent,  there  being  mucus  or  mucus  and 
blood  in  the  stools,  with  attacks  of  colic  and  tenesmus.  There  may 
be  some  periods  of  improvement. 
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Infection  in  Children  and  in  the  Aged, — Musgrave  reports  cases 
in  children  from  the  age  of  six  months  to  ten  years  in  the  Philippines. 
Children  seem  to  present  a  natural  immonity,  he  believes,  and  when 
infection  does  occur  it  seems  of  a  mild  type  and  readily  yields  to 
treatment. 

The  symptoms  resemble  those  of  the  mild  type  in  adults.  In  the 
aged  tliere  also  seems  to  be  a  natural  immunity »  but  when  the  disease 
was  established  it  ran  a  severe  and  rapid  course. 

Liver  abscess  is  infrequent  in  the  very  young  and  aged ;  Musgrave 
notes  it  is  infrequent  in  the  natives. 

The  only  certain  method  of  diagnosis  is  by  microscopic  examina- 
tion  of  the  feces  or  discharges  and  finding  the  amebae. 

Other  parasites  are  found  at  times  associated  with  the  amebae, 
such  as  the  trichomomedae.  ova  of  uncinariae,  embryo  strongyloides, 
tenia,  oxyuris,  etc. 

Circulaivry  System.— Tim  pulse  may  be  of  good  quality  at  first; 
later»  rapid  and  feeble.  There  are  the  changes  of  secondar>^  anemia. 
Early,  the  blofxl  is  normal;  later»  the  red  cells  are  those  of  anemia. 
Still  later,  they  may  become  irregular  in  size  and  shape  and  the 
count  be  reduced. 

Leukocytes.— An  increase  in  polynuclears  and  eosinophiles  may 
occur.  Hemoglobin  decreases  with  the  red  cells.  Spleen  usually  not 
enlarged. 

TetHperature  may  be  absent,  moderate,  or  intermittent.  In  cases 
that  are  complicated,  especially  if  there  is  diphtheritic  infiammation 
of  the  colon,  it  may  become  quite  high.  Witli  liver  abscess  tem* 
perature  is  frequent,  but  not  constant.  If  there  is  mixed  infection 
in  tlie  liver,  bacteria  with  the  amebae,  the  temperature  may  be 
intermittent  or  remittent  and  resemble  malaria  or  endocarditis. 
Sometimes  it  may  be  subnormal. 

Nervous  System-— Neuritis  and  neuralgias  may  be  present. 

Pain. — This  varies  in  type  and  intensity. 

Tenesmus. — More  often  it  is  an  indication  of  secondary'  involve* 
ment  or  complications.  It  is  never  present  in  the  latent  forms, 
and  is  often  absent  or  ver>'  slight  in  the  moderately  severe  cases. 

In  acute  cases  with  diphtheritic  process  or  secondary  infecticin, 
as  from  Bacillus  dysenterias  (Shiga),  it  may  be  severe.  It  is  more 
likely  absent  when  the  lesions  are  in  the  c^cum  or  upper  colon. 

Colicky  pains  frequently  occur,  and  at  times  severe  colic. 

The  dull,  aching  abdonmial  pain  is  often  prodromic  and  persists 
during  the  course  of  the  disease,  at  times  interfering  with  the  patient *s 
rest.  The  greatest  intensity  is  usually  along  tlie  colon,  as  demon- 
strated by  palpation.  Sometimes  it  is  confmed  to  the  cecum.  It 
may  be  complained  of  in  the  back.  It  is  probably  due  to  the  ulcera- 
tive process  in  tlie  bowel  and — ^as  demonstrated  in  the  latent  cases, 
as  shown  by  postmortem — is  the  only  indication  during  life  of  serious 
lesions.     These  pains  are  often  the  worst  at  night. 
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Burning  pains  ("  heart-bum  in  the  abdomen  ")>  Musgrave  states, 
may  be  general  or  local;  when  the  disease  is  in  the  sigmoid  or  rectum 
th^  pains  may  be  intense,  and  extend  down  the  backs  of  the  thighs 
to  the  calves,  and  old  cases  of  sciatica  may  be  started  up.  Musgrave 
holds  that  the  beginning  of  sciatica,  associated  with  such  cases,  is 
of  sufficiently  frequent  occurrence  to  be  suggestive. 

Appendicitis  pains  are  at  times  stimulated,  but  examination  will 
show  that  the  tenderness  is  located  in  the  caput  coli.  The  differential 
method  by  Morris'  point  would  be  of  value  in  these  cases,  as  described 
under  Appendicitis. 

Neuralgia,  myalgia,  and  arthralgia  may  be  present.  There  is 
persistent  dull  headache  in  the  back  of  the  head  and  neck. 

The  genito-urinary,  respiratory,  and  special  senses  are  rarely 
involved,  as  is  also  true  of  the  joints  and  osseous  systems,  though 
complications  may  occur. 

Diagnosis. — In  amebic  dysentery  there  are  so  many  clinical 
types  that  the  diagnosis  is  by  no  means  easy,  and  can  only  be  made 
absolutely  by  microscopic  examination  of  the  feces. 

In  regions  where  the  disease  is  endemic  and  the  microscope  is  not 
available,  one  can  reasonably  infer  its  presence  by  the  most  valuable 
symptom,  to  which  I  have  already  alluded,  namely,  '*  abdominal 
soreness,  which  is  increased  on  pressure,  and  extends  along  the  course 
of  the  colon,  especially  when  there  is  maximum  intensity  over  the 
cecum  and  ascending  colon." 

If  bowel  movements  are  present,  their  odor  and  the  appearance 
of  blood  are  of  chief  diagnostic  import.  Indigestion,  pain,  nausea, 
and  other  S3rmptoms  are  not  as  important. 

Often  a  thickened  tender  colon  may  be  felt  on  palpation.  These 
symptoms  give  the  nearest  approach  to  diagnosis  without  micro- 
scopic examination  of  the  feces.  Loss  of  weight  is  a  guide  to  the 
infection. 

Musgrave  believes  that  the  presence  of  amebae  in  the  stools  in 
tropical  regions  should  be  considered  diagnostic  for  purposes  of 
treatment. 

Amebiosis  should  be  treated,  even  if  other  complications  are 
present. 

Prognosis. — The  disease  is  generally  milder  in  children  and  in 
the  natives  of  the  tropics.  The  course  is  shorter  and  the  mortality 
higher  among  the  aged.     Previous  good  health  is  a  favorable  factor. 

The  shorter  the  duration  of  the  disease  and  the  earlier  the  local 
treatment,  the  better  is  the  prognosis. 

The  higher  up  the  lesion,  the  greater  the  mortality  and  the  less 
active  th^  clinical  symptoms  of  dysentery.  Infections  of  the  cecum 
are  the  most  serious. 

Under  proper  treatment  recovery  is  the  rule  in  young  and  well- 
nourished  adtilts  if  the  disease  is  not  of  long  duration.  The  early 
diagnosis  and  treatment  are  the  important  features,  as  otherwise 
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the  apparently  mild  cases  may  assume  a  dangerous  character*    Tenit 
ency  to  relapse  or  chronicity  are  characteristics.     Abscess  of  the  liver 
is  a  serious  complication- 
Treatment. — Medical. — The   disease   is   contracted    probably 
tlie  same  way  as  typhoid  fever,  and  the  same  prophylactic  mcas 
shoidd  be  used.     Infection  through  the  drinking-water  is  undoubtedly 
the  chief  method. 

Musgrave  liolds  that  the  best  rule  ro  observe  iii  countries  where 
the  disease  is  endemic  is  to  *'  take  nothing  into  the  gastro-intestina] 
tract  which  has  not  been  sterilized/'  He  has  fotmd  the  amebs  in 
the  drinking-water;  on  dishes  washed  in  tap- water:  in  the  soil  from 
contamination;  on  the  surface  of  uncooked  vegetables,  such  as 
lettuce;  on  raw  fruits;  from  hand  contamination;  and  in  ice-cream, 
water-ices,  and  milk. 

Prophylaxis,  wiien  the  disease  is  endemic  or  during  epidemics, 
is  very  important. 

All  drinking-water  should  Idc  boiled,  and  dishes  should  be  washed 
in  boiled  water,  also  the  hands. 

Raw  fruits  and  vegetables  should  first  be  placed  on  ice,  and  then 
have  scalding  water  poured  over  them,  which  kills  the  aniebfe. 
Ice-cream  and  water-ices  should  not  be  taken. 

The  vaginal  douche  and,  especially,  rectal  enemata  from  tap-water 
should  be  avoided. 

The  stools  should  be  disinfected  in  carbolic  acid  (t:ao)  or  in 
bichlorid  of  mercury  (i :  looo),  and  the  same  precautions  taken  with 
linen— soaked  in  carbolic  acid  (i :  20)  and  boiled. 

Care  of  the  hands  and  the  prevention  of  fly  infection  (by  screens) 
are  necessary.  ^ 

We  have  already  noted  that  mixed  infection  with  the  Badllu$M 
dysenteriae  (Shiga)  may  be  present.  i 

The  acid  of  the  stomach  lessens  the  chance  oj  infection,  and  odd 
mixiures  may  be  given,  such  as  dilute  hydrochloric  acid. 

In  acute  dysentery  the  patient  should  be  put  to  bed  and  placed 
on  a  liquid  diet:  barley-water,  rice-water,  bouillon,  broths,  gnieis. 
wliite  of  raw  egg,  tea,  also  peptonized  milk  diluted  witli  lime-walcf 
(at  least  25  per  cent,  or  more),  or  peptonized  and  diluted,  or  eqi^^ 
parts  of  milk  and  barley-water.  With  some  sour  milks  agreCt  ^ 
koumiss,  etc.     Turnip- top  pur<Se  has  been  advocated  as  of  value. 

Sanaio^eit  is  an  excellent  preparation  and  somatose  is  of  servi^' 
Personally.  I  prefer  milk-free  diet  and  only  the  strained  brotl^^' 
gruels,  etc.,  and  10  per  cent,  gelatin  solution  flavored  with  vanil*  ' 
4  to  6  ounces  (125-185  cc).  Give  nourishment  in  divided  doses  ^ 
quarts  daily)  and  a  large  amount  of  acidulated  water.  If  tiie  tei^ 
perature  is  over  103*'  F.,  only  water  is  given  until  defervescence  ^^ 
that  point.     Later  the  diet  can  be  increased. 

Hot  applications  or  poultices  should  be  employed  ov^er  the  at^ 
domen  for  the  relief  of  pain  or  colic. 
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Internal  Medication, — Musgiave  and  Osier  both  object  to  the  use 
of  bismuth  preparations  for  the  diarrhea,  on  the  ground  that  they 
ci>at  the  ulcers  and  interfere  with  their  local  treatment.  I  believe 
this  probably  to  [ye  true  as  regards  bismuth  subnitrate  or  sutear- 
bonate,  which  would  tx*  required  in  large  doses.  I  have  occasionally 
employed  bismuth  subgallate.  5  to  to  grains  (o.3-c».6)  t.  i.  d.,  in  com- 
bination with  other  remedies,  apparently  with  benefit. 

On  the  other  hand,  1  have  seeo  at  times  that,  in  spite  of  all 
treatment*  too  frequent  movements  continue  either  in  the  acute  or 
chronic  cases.  In  such  event  I  have  employed  bismuth  subnitrate, 
as  much  as  90  to  120  grains  (6.0-8.0)  in  divided  doses  in  twenty-four 
hours,  with  good  results.  This  is  preferable  to  the  use  of  opiates, 
and  I  only  employ  it  to  avoid  such.  I  have  never  had  poisoning 
from  large  doses  of  bismuth  subnitrate.  It  would  seem  a  more 
likely  occiurence  in  children. 

At  the  Ancon  Hospital,  Decks  and  vShaw  employ  chiefly  the  sub- 
nitrate  of  bismuth  treatment,  1  to  15  drams  (4.0-6.0),  by  measure- 
ments or  3  drams  (j2.o),  by  weight,  stirred  in  a  glass  of  water,  every 
three  hours  until  the  patient  improves,  which  may  l>e  from  three  to 
fifteen  days.  Normal  saline  or  plain  water  irrigation  of  the  bowels 
are  added.  Rest  in  l>ed  and  an  absolute  milk -diet  are  enjoined.  An 
occasional  dose  of  morphin  and  alropin  may  l>e  required  to  relieve 
tenesmus.  They  claim  fewer  fatalities  by  this  method  than  by  other 
courses  of  treatment.  Finally,  if  improvement  does  not  follow  this 
treatment,  and  the  acute  symptoms  are  severe  and  toxic,  they  recom- 
mend surgical  interference  (appendicostomy  or  cecostomy),  as  ad- 
vocated by  Herrick.  The  latter  suggests  this  treatment  for  the  fol- 
lowing conditions:  First,  appendicostomy  in  chronic  cases;  second, 
appendicostomy  or,  preferably,  cecostomy  in  acute  fulminating  and 
toxic  cases.  By  means  of  cecostomy,  especially  through  the  tem- 
porary artificial  anus,  rest  is  given  to  the  diseased  bowel,  and  it  also 
can  be  kept  irrigated.  For  the  literature,  the  reader  is  referred  to 
the  Medical  Record,  Nov.  13,  1909*  The  writer  hardly  advocates 
an  artificial  anus  in  acute  cases,  and  doubts  the  advisability  of  the 
bismuth  treatment,  except  as  prev'ioosly  noted. 

In  the  initial  stage  the  patient  should  be  given  magnesium  or 
sodium  sulphate,  1  to  2  drams  (4.0-8,0),  one  or  two  doses,  so  as  to 
thoroughly  cleanse  the  bowels.  Calomel,  5  grains  {0.3),  may  be 
given,  or  a  single  dose  of  castor  oil,  1  i  ounces  (45.0). 

In  young  persons  these  remedies  should  be  administered  in 
smaller  doses, 

S<.ime  recommend  20  minims  (1.18)  of  laudanum,  followed  in  half 
an  hour  by  20  to  30  grains  (1.3-2.0)  of  pulv.  ipecac,  after  tlie  saline 
treatment:  but,  like  Musgrave,  I  believe  this  of  no  special  service  in 
these  cases. 

Brem  and  Zeiler '  report  excellent  results  at  the  Colon  Hospital 
*  Amer.  Jour.  Med.  Sci.,  Nov^,  1910. 
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in  the  treatment  of  intestinal  amebiosis  from  the  use  of  ipecac  pills 
freshly  coated  with  fused  salol  iV  inch  thick.  By  this  means  the 
ipecac  passes  through  the  stomach  unattacked  by  the  gastric  jiiice; 
vomiting  is  prevented  and  no  opiate  is  necessary,  Simon  ^  has 
used  a  salol  coating  jt  inch  thick,  but  many  pills  passed  through  the 
intestines  undissolved.  They  found  the  best  method  usually  was  to 
begin  with  60  to  So  grains  at  bedtime,  8  to  9  p.  M.,  decrease  the  dose 
by  5  grains  daily  until  a  dose  of  10  grains  (in  all)  is  reached,  and  then, 
as  a  rule,  stop.  Occasionally  rapid  cures  may  be  efTected  by  giving 
40  grains  t.  i.  d.  These  writers  observ^ed  that  milk  curds  or  solid 
food  delayed  the  passage  of  the  pills  until  the  salol  coat  was  corroded, 
and  vomiting  ensued.  They,  therefore,  direct  that  no  solid  food  or 
milk  should  be  given  for  at  least  six  hours  previous  to  the  ipecac,  and 
no  liquids  for  three  hours  previous.  No  opiate  is  necessary.  Have 
the  patient  lie  on  the  right  side  to  aid  passage  of  pills  from  the  stom- 
ach. The  patient  should  remain  in  bed  and  the  general  diet  should 
be  Uquid.  Encmata  of  normal  saline  solution,  quinin,  thymol,  and 
th>Tno1  and  quinin  combined,  i  r500  to  1 :  1000  each,  are  useful, 

Dfick'  has  reported  excellent  results  from  the  ipecac  treatment, 
Leonard  Rogers^  reports  favorable  results  in  Calcutta  in  the  pre- 
vention of  tropical  abscess  (amebic)  of  the  liver  by  the  treat- 
ment of  the  presuppurative  stage  with  ipecac.  He  suggests  the  use 
of  capsules  of  ipecac  keratin  coated.  A  shellac  coating  can  also  lie 
employed  (author),  while  Sand  with  advocates  capsules  of  animal 
membrane.  Anders*  starts  the  treatment  with  calomel  (several 
doses),  and  then  administers  magnesium  sulphate,  1  dram  (4,0) 
every  third  hour,  until  all  hardened  fecal  masses  are  removed.  Saline 
laxatives,  however,  should  not  be  continued  after  the  dysenteric 
have  been  converted  into  diarrheal  dejecta.  Anders  advocates  also 
the  use  of  ipecac  administered  by  salol-covered  pills  in  the  earlier 
stages  of  the  disease,  not  less  than  30  grains  (2,0)  of  ipecac  on  the 
first  day.  and  diminishing  the  dose  daily  by  5  grains  (0.3),  so  that  by 
the  sixth  day  only  5  grains  (0.3)  are  administered,  and  for  a  week  or 
ten  days  this  nightly  dose  of  5  grains  (0.3)  should  be  continued.  He 
adds  to  the  treatment  daily  high  enemata  of  quinin  solution,  i :  5000, 
gradually  increasing  the  strength  to  i:  1000.  In  obstinate  chronic 
cases  appendicostomy  with  bowel  irrigation  is  advocated.  The 
ipecac  treatment  has  always  seemed  to  the  author  purely  empirical, 
and  the  question  has  always  arisen  in  the  writer's  mind  as  to  how 
many  pernmnent  cures  result  from  ipecac  treatment. 

Occasionally,  salol,  3  grains  (0.194),  with  guaiacol  carbonate, 
3  grains  (0.194),  and  1  grain  (0.065)  ^^  pulverized  ipecac,  given  several 
(three  or  four)  times  a  day,  with  small  doses  of  Dover's  powder,  2  to  3 


*  Jour.  Amer.  Med.  Assoc.,  1919,  liii,  1526. 

*N,  Y,  Med.  Jour.,  Jub*  10,  1909?  ibid.,  Dec.  4,  1909. 
^  Therap.  Gaz.,  June  15,  1909. 

*  Jour,  Amer.  Med.  Assoc.,  Feb.  12,  1910. 
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grains  (o.i3*-o.i94),  have  proved  of  service  according  to  some  reports. 
Kho-sam  (Brucea  Sumatra  or  Brucea  antidysenterica),  in  1 -grain 
pills  three  or  four  times  daily,  has  be^n  suggested  in  place  of  ipecac 
by  Lemoinc  ^  and  Schneider,^ 

Strong  has  reported  good  results  in  some  cases  by  giving  inter- 
nally acetozone  ( 1 :  5000  or  i :  3000)  in  carbonated  water,  i  to  2 
liters  (quarts)  in  twenty-four  hours  in  divided  doses, 

I  have  employed  i  liter  (quart)  of  acetozone  (1  :  hx>o),  given  in 
divided  doses  by  mouth  during  the  day  with  good  results.  Just 
before  administering,  each  dose  can  be  flavored  with  orange-juice 
to  make  it  more  palatable. 

Among  valuable  astringent  remedies  are: 

Salicylate  of  guaiacol  (guaiacol-salol),  5  to  10  grains  (0.3-0.6); 
tannalbin,  lo  grains  (0.6);  tannigen,  10  grains  (0.6);  or  tannoguaia- 
form,  tannopin,  and  tannocol,  given  in  doses  of  5  to  10  grains  (0.3- 
0.6)  three  or  four  times  a  day. 

Hydrochloric  acid  with  pepsin  or  alone,  or  nitromuriatic  acid  are 
of  value.     Musgrave  recommends  hydrochloric  acid.     Thus: 


Comp.  linct.  cinchona  I '  ^  ^"^  ^"■°^' 

Aq.  destil q.  5.    5iv  (125.0). 

Sig. —  5i  to  ij  (4.0-8.0)  in  water  t.  i.  d.  before  food. 


-M. 


Vomiting  should  be  treated  by  the  methods  described  under 
Acute  Gastritis.  Small  doses  of  Dover's  powder  may  be  required 
for  persistent  diarrhea. 

Local  Treattnettt. — This  is  of  extreme  importance,  not  only  in  the 
acute,  but  also  in  the  latent  and  chronic  cases. 

Extensive  researches  were  conducted  by  J.  B.  Thomas,  reported 
in  Bulletin  1^2,  Bureau  Government  Laboratory,  Manila,  who  found 
the  following  solutions  destructive  to  amebce  or  inhibiting  their 
growth : 

Acetozone,  1:  1000,  most  destructive  to  amebse,  and  alphozone. 
1 :  1000,  nearly  as  much  so. 

They  destroy  other  bacteria  as  well. 

Protargol  and  argyrol,  1 :  500,  were  excellent  antiseptics.  Sul- 
phate of  quinin,  1:500,  preferable  strength,  or  bisulph-quinin; 
nitrate  silver,  1:2000,  of  service;  thymol.  1:2500,  readily  destroys 
amebte,  also  permanganate  of  potash,  i :  2000,  is  useful. 

Hydrogen  peroxid  was  recommended  by  Harris  some  years  ago, 
and  I  have  used  it  successfully  for  some  time. 

Cold  water  (under  a  temperature  of  45^  F.)  has  been  highly 
advocated  by  J.  P.  Tut  tie  as  destructive  to  the  amebse»  and  also 
removing  them  from  the  bowel.  He  sometimes  employs  5  to  t  o  per 
cent*  hydrogen  peroxid  in  this  injection,  and  places  the  patients  in 


^  Bull.  Path,  Exot.,  Paris,  1908,  i,  72. 

^  Ibid. 
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the  knee-chest  position    and    has   them  retain   the  injection   for  a 
considerable  time  (one -half  hour). 

A  glass  irrigator^  attached  to  a  colon -tube,  with  the  opening 
preferably  at  the  end,  can  \ye  employed;  if  the  ulcers  extend  low 
down  into  the  rectum  or  there  is  extreme  tenesmus,  then  an  ordinary 
rectal  tip. 

The  fcx3t  of  the  bed  should  be  elevated  12  to  18  inches  and  the^ 
patient  placed  in  the  Sims  position,  or  the  hips  can  be  elevated  on 
a  pan.    The  patient's  position  should  l>e  changed,  and  he  should  be 
moved  so  the  fluid  will  gravitate  into  the  caput  coli  by  movements 
descril>ed  as  "  rotation  method  *'  under  Enteroclysis. 

Musgrave  recommends  the  injection  of  at  least  i  to  2  liters 
(quarts),  which  should  be  retained  five  to  fifteen  minutes,  preferably 
the  latter.  At  the  commencement,  if  there  is  much  irritalion.  often 
a  smaller  quantity  must  be  used. 

The  knee -chest  position,  advised  by  Tuttle,  is  excellent  in  the 
latent  or  chronic  cases,  but  I  would  not  advise  it  in  acute  conditions. 

If  there  is  much  irritation,  one  can  precede  the  antiseptic  injection 
one 'half  hour  by  a  small  enema  of  normal  saline  solution— 2  ounces 
(60.0)  containing  \  grain  (0.016)  of  morphin — or  with  tincture  of  bel- 
ladonna»  10  minims  (0.592),  alone  or  together. 

This  should  only  be  done  once  or  twice  in  the  first  twenty-four 
hours  and  not  repeated. 

Musgrave  has  suggested  taking  advantage  of  the  action  of 
reversed  peristalsis  by  giving  tx^casionaily  a  preliminary  enema  of 
a  7  to  8  per  cent,  salt  solution,  about  i  pint  (500  c.c),  containing  J 
grain  (0*016)  of  morphin,  one-half  hour  before  the  antiseptic  in- 
jection. 

He  then  employs  acetozone  (i :  5000  to  i :  3000),  combined  with 
quinin  (1 :  1000  to  i :  750),  or  gives  the  injections  alternately »  em- 
ploying one  to  five  enemata  every  twenty-four  hours,  according  to  the 
severity  of  the  case, 

Alphozone,  same  strength,  or  hydrogen  peroxid  (1:  10)  can  be 
substituted. 

We  must  remember  that  quinin  affects  some  cases  badly,  causing 
gastric  symptoms,  vomiting,  and  headache.  It  must  be  omitted 
or  weaker  solutions  given  to  such  patients, 

Quinin  is  much  more  efficacious  in  tlie  strong  solutions  (1:  jooo 
to  even  i :  500).  The  usual  solutions  suggested  are  much  too  weak. 
One  can  take  advantage  at  the  same  time  of  the  cold  injections,  as 
suggested  by  Tuttle,  unless  the  patient  have  an  idiosyncrasy  to  cold 
or  renal  complications.  In  such  event  a  hot  injection  at  120^  F. 
is  of  service. 

An  excellent  method  is  to  alternate,  giv^ing  an  enema  of  acetozone 
{i :  1000),  and  the  next  enema  of  quinin  (i:  1000  to  1:500).  cold, 
at  50*°  to  40*^  F. 

If  the  quinin  disagrees,  then  alternate  the  acetozone  or  alphozone 
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with  thymol  (i:  2500),  or  protargol  or  argyrol  fr :  500).  The  silver 
nitrate  is  at  times  found  irritating  in  the  acute  cases. 

Permanganate  of  potash  (i :  2000)  is  also  of  service,  or  hydrogen 
peroxid,  4  ounces  (125.0  c.c.)  to  i  hter  (quart). 

The  local  treatment  is  of  chief  importance  to  check  the  lesions 
and  prevent  liver  abscess.  In  the  latent  cases  the  bowels  should  be 
opened  freely  with  magnesium  sulphate  and  daily  injections  of  quinin 
and  acetozone  given.  In  cases  of  marked  tenesmus,  where  the  large 
or  even  small  injections  cannot  be  retained,  recurrent  irrigations 
wnth  the  anti^veptic  solutions,  1  or  2  gallons — i  pint  (500  c.c.)  being 
kept  in  the  bowels,  with  marked  elevation  of  the  bed  and  the  solu- 
tion of  one-half  strength— are  of  great  service. 

Chrmiic  Dysentery.— In  the  chronic  cases  tlae  diet  should  be 
quite  lil>eral,  but  indigestible  and  rich  food  stiould  be  avoided. 
Mashed  potatoes,  boiled  rice,  and  constipating  food  are  often  indi- 
cated in  tfie  diarrheal  cases,  and  the  avoidance  of  fruits  and  green 
vegetables.  Milk,  eggs  (raw),  the  sour  milks,  and  fats  are  of  value. 
Judgment  must  be  used  in  each  case  as  to  what  will  agree,  whether 
liquid,  semisolid,  solid  food,  or  combinations.  Sanatogen  is  of 
value,  and  the  iron  preparations  are  often  indicated.  The  tannic 
acid  preparations,  as  suggested  in  the  acute  cases,  should  be  em- 
ployed. Occasionally  large  doses  of  bismuth  siibnitrate  are  neces- 
sary. Quinin  and  acetozone  injections  should  always  l^e  employed; 
and  nitrate  of  silver  (1:3000  to  i:  2000)  is  of  value,  used  once  or 
twice  a  week  to  heal  the  ulcers.     Change  of  climate  is  useful. 

In  all  cases  of  fever,  sponging  (alcohol)  is  the  best  method  of 
treatment.  I  deprecate  the  use  of  antipyretics.  If  heart  stimu- 
lants are  rec|uired,  small  doses  of  strychnin,  catlein,  and  sparteiu,  or 
camphorated  oil  by  hypodermic  are  indicated. 

I  ha%Tv,  moreover,  a  suggestion  which  I  believe  may  prov^e  of 
value.  Piilard  and  Tousey  have  demonstrated  that  Morton's  claims 
regarding  tlie  production  of  internal  fluorescence  by  the  x-rays  after 
the  administration  of  small  doses  of  fluorescein  or  quinin  are  fal- 
lacious.  However,  the  use  of  \  grain  (0.016)  flnorescein  in  6  ounces 
(200  c.c.)  of  water,  and  placing  the  patient  in  the  full  electriclight 
bath  for  fifteen  minutes  or  more,  I  believe,  might  prove  of  service  in 
latent,  chronic,  or  even  in  acute  dysentery^  There  is  great  heat 
penetration  from  this  light  bath,  as  has  l3een  demonstrated  in  rheu- 
matic and  other  conditions,  and  necessarily  a  certain  penetration  of 
light  rays.  The  heat,  light,  and  fluorescence  are  destructive  to 
araebsp.  The  fluorescein  solntion  should  l>e  given  by  high  enema: 
soda  bicarbonate,  15  grains,  should  be  added  before  injection,  and 
water,  q.  s.  r  quart  (liter).  MusgraAc  reports  to  me  the  disappear- 
ance of  filaria  after  the  administration  of  fluorescein  and  the  use  of 
light.  lie  has  demonstrated  that  violet  Ught,  x-ray  light,  and  fluores- 
cence inhibit  amebic  action. 

Carbonic  Acid  Gas  for  Tenesmus. — Rose  has  shown  that  the  in- 
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jection  of  CO^  into  the  rectum  will  relieve  tenesmus*     It  is  worthy 
of  use  as  an  adjunct  and  can  l^e  given  by  his  bottle. 

Intestinal  hemorrhage  from  dysenteric  ulcers  should  be  treated 
by  high  injections  of  lo  per  cent,  gelatin  or,  preferablVi  Tr^moliere's 
solution,  or,  rather »  a  modification: 

Trimoiihe, — Gelatin,  5  per  cent,  solution,  containing  calcium 
chlorid,  2  per  cent. 

Tremoiiire  (Modified), — Calcium  lactate.  20  grains  (1.3);  gelatin 
(10  per  cent.)*  8  ounces  (500  ex,). 

Hot  (120**  F.)  or  cold  (40°  F.)  astringent  injections^  i  dram  (4.0) 
alum  to  r  pint  (500  ex.) — may  be  required.  Avoid  cold  if  there  is 
shock. 

Morphin,  J  to  \  grain  (0,008-0,016),  by  hypodermic  at  once;  emu- 
tin,  5  minims  (0.296)*  hypodermically*  or  fluidextract  of  ergot,  i  dram 
(4.0),  internally;  ice-bag  locally;  calcium  clilorid  or  lactate,  10  grains 
{0.6),  by  mouth  every  three  hours,  gelatin  solution  (5  per  cent.) 
may  also  be  taken  by  mouth.  Hypodermoclysis  may  Ije  required  if 
there  is  marked  shock,  or  even  infusion.  Horse  serum  or  human 
serum  may  be  recjuired  in  severe  cases. 

Sitrgicai  Treatment. — In  cases  of  chronic  dysentery  of  long  dura- 
tion which  do  not  respond  to  medical  treatment,  or  in  such  cases  with 
repeated  acute  exacerbations,  surgical  procedure  is  indicated.  This 
is  true  of  either  the  amebic  or  bacillary  type  of  dysentery. 

AppcndicostmnyK — This  operation  was  first  suggested  by  Weir. 
It  consists  in  sutine  of  the  appendix  to  the  abdominal  wall  and  skin, 
and  removal  of  its  apex.  Subsequent  irrigations  of  the  large  in- 
testine are  carried  out  by  means  of  a  small  tul^e  or  catheter,  which  is 
inserted  through  the  lumen  of  the  appendix. 

CeaystomyK — An  incision  is  made  over  the  cecum  and  the  latter 
brought  into  the  abdominal  wound.  The  cecum  is  incised  and  sutured 
to  the  abdominal  wall.  A  catheter  or  drainage-tube  is  then  inserted 
for  the  purpose  of  irrigation  of  the  colon.  Gibson  has  devised  a 
valve  operation p  separating  the  abdominal  muscles  in  a  special  manner, 
so  as  to  prevent  leakage  and  ultimately  secure  a  more  ready  healing. 
Cecostomy  is  indicated  when  the  appendix  is  diseased  or  in  an  ab- 
normal position,  so  that  appendicostomy  is  impossible. 

5.  C  Canfs  Modified  Cecostmny. — Gant'  makes  his  incision  over 
the  cecum  nearer  the  ileocecal  junction.  After  opening  the  cecum 
and  suturing  it  to  the  abdominal  wall  by  means  of  a  special  director, 
he  inserts  a  drainage-tube  or  catheter  through  the  ileocecal  valve 
into  the  ileum.  A  second  tul^e  is  inserted  into  the  cecum.  In  cases 
where  ulceration  of  the  ileum  is  present,  it  is  thus  possible  to  irrigate 
both  ileum  and  colon.  With  amebic  dysentery  the  ileum  is  rarely 
involved. 

Excellent  results  have  been  reported  from  these  methods. 

Abscesses  of  the  Liver,— Th^s^  should  be  opened  and  drained. 
*  N.  Y.  Med-  Jour,,  Aug.  15,  1908. 
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Rogers^  states  that  in  the  presuppurative  stage  of  amebic  abscess 
of  the  liver  there  is  an  exacerbation  of  temperattire,  with  nsually.  but 
sometimes  without,  pain  in  the  liver  region,  and  leukocytosis  is  present. 
He  recommends  ipecac  as  a  preventive  of  suppuration.  With  sup- 
puration there  is  increased  density  of  the  liver  shadow  to  the  ^-rays, 
local  swellings  and  edema  with  increasing  leukocytosis.  Rogers  holds 
that  86  per  cent,  of  these  abscesses  are  sterile  and  are  infected  by 
other  bacteria  by  the  open  operation.  He  recommends  repeated 
aspirations  of  the  abscess- cavity  with  the  injection  of  quinin  solution 
without  drainage.  If  this  method  fails,  add  sterile  siphon  drainage. 
Ipecac  is  also  given. 

BACILLARY  DYSENTERY 

Defimtion. — A  form  of  colitis,  frequently  an  ileocolitis,  usually 
of  an  acute  type;  occurring  sporadically  and  in  severe  epidemics; 
attacking  children  as  well  as  adults,  and  characterized  by  pain, 
tenesmus,  and  the  frequent  passage  of  blood  and  mucus;  the  result 
of  infection  by  a  specific  bacillus,  of  which  there  are  various  strains, 

Etioloi^. — Owing  to  improvement  in  sanitary  conditions,  bacil- 
lary  dysenter>'  is  less  frequent.  This  is  the  type  which  has  proved 
such  a  scourge,  as  epidemics  in  crowded  asylums,  institutions,  and 
camps.  It  is  one  of  the  great  camp  diseases,  and  I  have  already 
referred  to  the  fact  that  Woodward  collected  259,071  acute  cases 
during  the  Civil  War.  The  disease  prevails  in  the  Philippines,  Porto 
Rico,  Cuba,  and  in  South  Africa.  In  Japan  a  fatal  type  has  prevailed, 
especially  in  summer  and  autumn,  having  a  mortality  of  over  25  per 
cent.  In  1899  there  were  125,489  cases  with  26,709  deaths,  collected 
by  Eldridge-  Most  of  the  severe  epidemics  in  the  tropics  are  of 
the  bacillary  type,  and  the  same  form  prevails  in  the  temperate 
climates. 

Bacillus  Dysenteric. — ^In  1892  Ogata,  during  an  epidemic  of 
dysenter\^  in  Japan,  isolated  fine  bacilli  which,  when  introduced  by 
the  mouth  or  rectum,  produced  ulceration  in  the  intestines  of  cats. 
In  1897,  during  a  severe  epidemic,  Shiga  isolated  the  Bacillus  dysen- 
terise  and  described  its  special  characteristics,  demonstrating  it  to 
be  the  specific  cause  of  the  disease.  Flexner  and  Barker  found  in  the 
dysenter^^  in  the  Philippines  an  identical  organism,  and  Strong, 
Musgrave,  and  Craig  have  made  a  careful  study  of  it. 

It  has  been  found  in  acute  dysentery  in  Porto  Rico.  Out  of  1238 
cases  of  dysentery  in  Manila,  Strong  and  Musgrave  report  71  of  the 
bacillary  type,  51  suspected  bacillar\%  and  561  amebic, 

Kruse,  in  Germany,  has  isolated  an  identical  bacillus.  Vedder 
and  Duval  demonstrated  that  sporadic  cases  in  adults  in  Philadelphia, 
and  also  epidemics  in  tlie  Lancaster  County  Asylum,  Pennsylvania, 
and  in  the  Almshouse,  New  Haven,  were  due  to  the  Bacillus  dysen* 
teriae.  Duval  and  Bassett,  during  the  summer  of  1902  at  Mount 
*  Ptulippine  Jour,  of  Sci.,  July,  19 10. 
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Wilson  Sanitarium,  first  demonstrated  that  certain  forms  of  summer 
diarrhea  in  infants  were  due  to  Bacillus  dysenteriae,  and  under  Flex- 
ner's  direction  at  the  Rockefeller  Institute  investigation  into  iht 
cause  of  infantile  diarrhea  in  New  York,  Boston,  Philadelphia,  and 
Baltimore,  showed  the  Bacillus  dysenteriae  present  in  63  per  cent,  out 
of  412  cases.  ' 

Several  strains  of  this  bacillus  have  been  found,  and  the  Flexncr« 
Harris  type  is  the  one  most  frequent  in  the  United  States.    Tbi 
strains  have  been  dtftemiined  by  the  relative  agglutinative  po' 
of  immune  serum  up<in  the  bacilli  isolated,  and  also  by  the  action 
the  bacilli  upon  various  sugars.     Flexner  recognizes  tliree  t>*p€s: 

K  "*  Shiga  type  **  attacks  glucose,  without  action  on  other  suj 
including  mannite  and  lactose* 

2.  *'  Flexner -Harris  type  "  attacks  glucose,  mannite,  and  dextrii 
not  lactose. 

3.  **  Bacillus  *'  (Hiss  and  Russell)  attacks  glucose  and  mamute 
No  action  on  dextrin  and  lactose.  His  now  recognizes  four  groups 
based  on  fermentative  characteristics,  and  Shiga  has  added  a  fi/tli, 
intermediate  between  tlie  acid  and  non-acid  bacilli. 

The    lesions    produced    by    the    different    strains    are   identical 
The  organism  agglutinates  with  the  blood-serum  of  cases  with  acul 
dysentery,  as  well  as  with  the  serum  of  immunized  animals 
Flexner- Harris  type  agglutinates  in  dilutions  of  i :  1000  to  i:  1500. 

In  two  instances  the  organism  has  been  isolated  by  Duval  in 
stools  of  healthy  children.     In  dysenteric  stools  it  is  ffwsi  t^qSIj 
isolated  frmn  the  particks  of  mucus.     The  organism  has  not  >^t  beta 
isolated  outside  the  human  body,  but  the  belief  is  that  it  is  prob- 
ably water-borne,  and  that  tlie  same  prophylactic  measures  should 
be  taken  as  in  typhoid  fever.     Camp  epidemics  clearly  originatt^B 
in  this  way,  and  the  care  taken  by  the  Japanese  in  regard  to  the^ 
latrines  and  water-supply  practically  eliminated  the  disease  dunng 
their  recent  war. 

Bussow  '  descrilics  asmall  epidemic  of  dysentery  in  a  hospital  war<^^ 
due  to  the  cook  as  a  carrier.  Flexner  bacilli  were  recovered  from  ^^^H 
stools.  The  cook  was  suffering  from  diarrhea,  but  without  general 
symptoms. 

Morbid  Anatomy*— In  acute  cases,  when  death  has  occutt^ 
during  the  first  week,  the  mucous  membrane  of  the  large  intestine  ^ 
swollen,  hyperemic.  of  a  deep  red  color »  and  presents  elevated  coa^^^ 
ridges  and  folds.  There  are  ecchymotic  patches  scattered  throuj^**' 
out  the  swollen  mucosa ;  over  the  surface  there  is  usually  a  superfic*? 
necrotic  layer,  which  can  be  brushed  off  lightly  with  the  finger.  Tt^ 
may  be  in  patches  or  over  large  areas.  There  is  no  ulceration,  b*^ 
only  the  sujx^rficial  general  necrosis  of  the  mucosa,  lliey  are.  i^ 
effect,  superficial  erosions  which  give  it  a  worm*eaten  appearanc^ 
This  superficial  necrotic  layer  is,  in  effect,  a  fine  pseudomembranc.^ 
*  MQnchener  medizinbche  WodiensH  Dec,  27,  1910. 
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The  solitar\'  follicles  are  swollen  and  red,  but  their  prominence  is 
obscured  in  the  invo]%^einent  of  the  mucosa. 

In  severe  cases  the  entire  coats  of  the  colon  may  be  stiff  and  thick, 
and  the  mucous  membrane  greatly  increased  in  thickness^  grayish- 
black  in  color,  extensively  necrotic,  and  in  places  gangrenous.  The 
submocosa  is  often  enormously  thickened  and  edematous.  The 
serous  surface  is  often  deeply  injected,  and  the  vessels  of  the  mesen- 
tery, especially  near  the  sigmoid  and  rectum,  may  be  distended. 

The  ileum  for  10  or  15  cm,  is  quite  frequently  involved  (which 
is  rare  in  amebic  dysentery),  having  a  deeply  hemorrhagic  mucosa 
with  superficial  necrosis.  Fever's  patches  and  the  solitary  glands 
may  be  moderately  swollen.  The  specific  bacilli  and  various  coed 
are  abundant  in  the  necrotic  mucous  membrane,  and  are  said  by 
Strong  to  l>e  seen  in  all  the  coats.  Streptococci  and  various  other 
types  may  be  present. 

In  the  subacute  cases  there  is  less  thickening  of  the  intestinal  walls, 
there  is  less  necrosis,  the  solitar%^  follicles  arc  more  swollen,  the  mucosa 
less  red,  there  are  superficial  erosions,  and  no  ulcers.  The  disease,  as 
suggested  by  the  complications,  is  evidently  characterized  by  a  more 
or  less  acute  general  toxemia,  starting  from  a  localized  process.  The 
toxins  of  dysentery  are  probably  excreted  by  the  bile  and  also 
through  the  intestinal  mucosa,  thus  aiding  in  the  damage  to  the 
intestines.  Probably  the  toxins  are  responsible  for  cerebrospinal 
lesions  (Herter). 

Symptoms. — Tlie  incubation  period  is  not  more  than  forty-eight 
hours.  The  onset  is  usually  sudden  and  characterized  by  fever, 
pain  in  the  abdomen,  and  frequent  stools,  first  containing  mucus, 
and  later  consisting  chiefly  of  mucus  and  blood.  The  movements 
increase  in  frequency  and  are  associated  with  tenesmus,  which  l>e- 
comes  very  marked.  The  movements  may  occur  as  frequently  as 
every  half-hour,  and  there  is  much  straining.  The  tongue  is  coated 
with  a  white  fur  and  there  is  excessive  thirst;  nausea  and  vomiting 
may  occur.  The  abdomen  is  not  distended,  but  tliere  may  be  tender- 
iiess,  especially  over  the  colon.  There  are  cramp-like  pains  in  the 
abdomen.  The  spleen  is  not  usually  enlarged.  The  temperature 
rises  to  103°  or  104*^  F.  It  may  run  an  irregular  course  and  rise  or 
fall  before  death.  The  pulse  increases  in  rapidity  (100  to  120  or 
even  to  150)  and  becomes  rapid  and  feeble.  l*rine  is  decreased  and 
may  contain  albumin.  Liver  is  not  enlarged  and  no  liver  abscess 
occurs:  moderate  leukocytosis  may  be  present.  In  ver\^  acute  cases 
the  patient  becomes  seriously  ill  witliin  forty -eight  hours,  tlie  move- 
ments increase  in  frequency,  the  pain  is  of  great  intensity,  severe 
headache  occurs,  and  the  patient  l^ecomes  delirious  and  dies  on  the 
third  or  fourth  day.  Lobar  pneumonia,  bronchopneumonia,  acute 
bronchitis,  and  fibri  no  purulent  pleurisy  may  complicate. 

In  cases  of  moderate  severity  the  symptoms  abate,  stools  lessen 
in  frequency »  temperature  falls,  and  within  two  or  three  weeks  the 
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patient  is  convalescent.  In  the  subacute  cases  the  attack  may  last 
many  weeks  or  even  months,  and  the  patient  have  three  to  five 
bloody  mucous  stools  in  twenty-four  hours,  and  become  ven^  emaci- 
ated* One  of  Strong's  cases  died  on  the  sixty-fourth  day*  The  Badllus 
dysenteriae  is  found  in  the  stools  and  agglutinates  \^ith  blood-serum. 

Other  Clinical  Types. — The  description  just  gi\^n  applies  to 
the  types  of  bacillary  dysentery  such  as  seen  in  Japan,  the  Philip- 
pineSi  and  tlie  tropics,  and  the  features  of  that  in  adults  in  temperate 
climates  differ  in  no  essential,  except  in  many  cases  the  symptoms  art 
less  severe. 

Duval,  as  noted,  has  found  one  of  the  bacillary  dysentery  strains 
in  sporadic  cases  in  Philadelphia  and  elsewhere,  and  the  probabilit}' 
is  that  most  eases  of  non-amebic  dysenter>'  belong  to  this  tvpe. 

The  so-called  acute  catarrhal  dysentery  is  unquestionably  a 
sporadic  form  due  to  the  Bacillus  dysenteriae.  This  is  the  m(jtt 
probable  when  we  consider  that  in  ileocolitis  (dysenten\)  in  infants 
we  find  a  catarrhal  t\^.  In  infants  there  are  four  types  of  lesion 
found  on  autopsy  (Holt) : 

FolHcular  ulceration;  catarrhal  inflammation;  catarrhal  mflara- 
mation  with  superficial  ulceration;  membranous  inflammation. 

This  last  differs  from  the  membranous  type  in  adults,  in  that 
there  is  little  pseudomembrane  and  no  deep  sloughing.  Holt  has 
weU  described  these  varieties. 

Methods  of  serum  diagnosis  in  the  bacillary  dysenter\'  of  infants 
are  described  by  Lucas  and  Fitzgerald*  at  the  laboratories  of  the  Har- ™ 
vard  Medical  School.     They  advocate  the  conglutination  reaction.  ^H 

Diphtheritic  dysentery  is  a  t>'pe  of  the  baciUar>'^  form  with  great  ' 
necrosis  and  infiltration  of  the  mucosa.  It  is  believed  that  other 
types  of  bacteria  are  also  often  associated  in  the  process.  The  pure 
dysenter>^  bacillus,  unlike  the  typhoid  bacillus,  does  not  lead  to  badl- 
lemia  or  bacilluria  (Herter,  Bacterial  Infections  of  the  Digestive 
Tract).  In  the  diphtheritic  type,  a  mixed  infection  in  which  strep- 
tococci undoubtedly  are  prominent,  the  condition  is  unquestionably. 
in  my  opinion,  a  general  infection^  as  shown  by  the  complications^ 

The  secondary  diphtheritic  dysentery  is  a  common  terminal  event 
in  many  acute  and  chronic  diseases.  Vedder  and  Duval  havT 
demonstrated  tliat  the  bacilli  are  present  in  these  cases. 

Peritonitis  is  rare,  either  through  extension  or  by  perforfttioD* 
When  it  occurs  about  the  cecal  region,  perityphhtis  results,  or  w^ 
low  down,  periproctitis. 

In  108  cases  collected  by  Woodward,  perforation  occurred  in  ^^ 

Abscess  of  the  liver  is  very  rare.     A  few  cases  occurred  in 
Ci\'il  or  South  African  War.     In  tlie  tropics  malaria  and  dysent*^ 
may  coexist,  and  t>T3hoid  and  dysentery  coexisted  quite  frequef   - 
in  the  Civil  War.     In  ordinar>^  practice  it  is  very  rare. 

CofD^lications.^ — Acute  bronciiitis,  pneumonia,  bronchopneiunor*^ 
*  Jour.  Amer.  Med.  Assoc.,  Feb.  5.  igio. 
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pleurisy,  gangrene  of  the  lung,  albuminuria,  meningitis,  paralysis, 
paraplegia}  in  many  cases  due  to  a  neuritis,  are  not  uncommon; 
thrombosis  of  the  cerebral  sinuses,  embolism  (cerebral),  rheu- 
matic pains  and  swollen  joints  (analogous  to  gonorrheal  arthritis), 
pericarditis,  endocarditisj  periproctitis,  perityphlitis,  and  tx;casion- 
ally  pyemic  manifestations,  such  as  pylephlebitis  or  abscess  of  the 
spleen,  may  occur.  Anemic  edema  may  be  present  in  protracted 
cases.  Chronic  Bright's  disease  is  an  occasional  sequel  and  intes- 
tinal stricture  is  rare.  Persistent  dyspepsia  and  irritability  of  tlie 
bowels  may  follow. 

Prognosis- — In  the  very  severe  cases  the  prognosis  is  bad,  the 
patient  often  dying  within  one  to  two  weeks.  This  is  especially 
true  in  epidemics.  In  milder  cases  convalescence  begins  by  the  end 
of  the  second  week.  Chronic  cases  may  run  weeks  or  even  months, 
the  patient  becoming  very  emaciated.  They  may  die  at  the  end  of 
several  months.     Convalescence  is  slow  in  any  but  the  mild  cases. 

Treatment. — Prophylaxis, — ^The  same  precautions  should  be 
exercised  as  regards  boiling  drinking-water,  avoiding  green  vege- 
tables, cleanliness  of  the  hands,  destruction  of  flies,  disinfection  of 
stools  and  linen,  as  are  carried  out  in  amebic  dysentery  and  in  typhoid 
fever. 

Medication, — The  bowels  should  be  at  once  thoroughly  cleared 
with  castor  oil,  i  to  2  ounces  (30.0-60.0),  or  with  magnesiom  sulphate 
or  sodium  sulphate,  i  to  2  drams  (4,0-8.0).  Buchanan  has  had  ex- 
cellent results  by  the  sodium  sulphate  treatment;  he  gives  i  dram 
(4.0)  sodium  sulphate  four  to  even  eight  times  a  day  for  two  to  three 
days  until  blood  and  mucus  have  disappeared.  He  has  treated  855 
cases  with  9  deaths — an  excellent  record. 

The  old  ipecac  treatment  is  still  in  considerable  repute  in  tropical 
countries.  No  food  is  taken  for  three  hours,  ttien  20  drops  of  lau- 
danum are  administered  and  one-half  hour  later  20  to  60  grains  (1.3— 
4.0)  of  pulverized  ipecac.  If  this  is  vomited,  the  dose  is  rcpt*ated  in  a 
few  hours.  The  salol-coated  ipecac  pill,  as  described  under  Amebic 
Dysentery,  may  be  substituted. 

In  South  Africa  the  saline  treatment  was  often  given  combined 
later  with  the  ipecac,  and  Wash  bourne  reported  good  results. 

Ringer  recommends  small  doses  of  bichlorid,  y^u  ^^^^  (0,00065), 
every  two  to  three  hours,  and  large  doses  of  bismnth  subnitrate  have 
been  used  with  success,  at  least  5  dram  (2.0)  and  sometimes  as  much 
as  I  dram  (4.0)  ever>^  two  hours  daily  for  the  first  few  days.  The  fol- 
lowing I  have  found  tlie  most  rational  methf>d  of  internal  medication. 

The  bowels  should  first  be  thoroughly  cleared  by  the  administra- 
tion of  I J  to  2  ounces  (45.0-60.0)  of  castor  oil  in  the  adult,  or  by 
'  several  doses  of  t  to  2  drams  (4.0-8.0)  of  magnesia  sulphate  or  sodium 
sulphate;  calomel,  5  grains  (0.3),  may  precede  this.  A  hot  applica- 
tion should  meanw^hile  be  applied  to  the  abdomen  to  relieve  the  pain» 
and  if  the  latter  be  unendurable  and  there  is  considerable  collapse,  a 
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very  small  hyp(xiermic  of  morphin  may  be  given^  sufficient  to  render 
it  endurable  and  not  large  enough  to  interfere  with  peristalsis.  It  is 
preferable  not  to  administer  opiates  until  thorough  cleansing  of  the 
bowels  has  lx*en  accomplished.  In  fact,  it  is  my  Ijelief  that  opium 
is  given  tcx>  frequently  and  in  too  large  doses,  so  tliat  material  accu- 
mulates  in  the  bowel  which  had  better  be  expelled. 

Bismuth  subnitrate,  which  it  is  preferable,  as  a  rule,  not  to  use  in 
the  undermined  ulcers  of  amebic  dyscnter\\  in  this  type  is  of  great 
value.  The  dose  should  be  large.  After  thorough  clearing  of  the 
bowels,  bismuth  subnitrate  alone  or  combined  with  equal  parts  of 
saccharated  pepsin  should  be  given. 

At  least  20  to  30  grains  (1.3-2.0)  of  this  mixture  or  even  20  grains 
(2.6)  of  bismuth  subnitrate  every  two  to  three  hours.  Bismuth  sub- 
carbonate,  10  to  15  grains  (0,6-1,0)1  can  be  subwStituted.  Bismuth 
subgallate,  5  to  10  grains  (0,3-1.6)  t.  i.  d.»  or  bismuth  salicylate, 
10  grains  (0.6)  t.  i.  d.,  can  be  substituted  in  place  of  some  of  tlie  usual 
doses  of  the  other  preparations;  thus,  for  example,  bismuth  subgallate 
and  bismuth  subnitrate  could  alternate.  Bismuth  subnitrate,  30 
grains  (2.o)»  mistura  cretat,  2  drams  (8,0),  is  an  excellent  combination 
in  one  dose,  given  evcr\'  three  or  four  hours.  The  tannin  preparations, 
such  as  were  suggested  in  amebic  dysentery,  can  be  given,  three  doses 
substituted  for  three  of  the  bismuth  in  the  course  of  twenty-four 
hours.  Thus,  if  seven  doses  of  bismuth  were  given  in  twenty-four 
hours,  give  three  of  tannin  and  fotu-  of  bismuth.  Tannalbin,  5  to  j\ 
grains  (0.3-0.5),  or  even  15  to  30  grains  (1,0-2.0),  can  lie  given  four 
or  five  times  daily.  It  can  be  administered  with  grated  chocolate  or 
beaten  up  with  an  egg  or  with  a  little  strained  rice  gruel.  Tablets, 
5  grains  (0^3),  can  also  be  secm"ed.  If  the  pain  is  severe,  small  doses 
of  opium  may  have  to  be  given,  with  the  precautions  noted.  Children 
should  receive  proportionately  small  doses  of  all  remedies.  The 
opiates  are  descril>ed  under  Diarrhea.  Urotropin,  1  believe,  might 
be  of  service;  tirotropin,  5  to  ro  grains  {0.3-0,6),  combined  wth 
equal  quantities  of  sodium  benzoate,  given  four  to  six  times  daily. 
It  might  lessen  the  toxemia  and  be  of  service  in  the  cases  of  mixed 
infection. 

Tenesmus  should  be  relieved  first  by  thorough  bow^el  irrigation, 
and  after  this^  if  it  continue,  by  inflation  with  a  small  amount  of  CO3 
(Rose's  method),  or  by  a  small  injection  of  starch-water  and  lau- 
dantUB,  15  minims  (0.888),  with  tincture  of  belladonna,  10  minims 
(0.59).  Opium  should  never  be  given  first,  thus  tying  up  the  foul 
secretions. 

Strychnin,  nitroglycerin,  or  camphorated  oil  by  hypodermic  may 
be  required.  Lf^>cal  treatment  is  of  paramount  importance.  Zinc, 
sulphocarbolate  of  zinc,  and  silver  nitrate  are  preferable  in  the 
chronic  cases.  Hypodermtxiysis,  or  even  infusion,  may  be  required 
in  shock  or  severe  sepsis.     Proctoclysis  is  of  use  in  the  latter. 

If  there  is  much  tenesmus,  a  preliminary  suppository  of  beUa- 
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donna  extract,  J  grain  fo.022),  alone  or,  rarely ^  combined  with  |  grain 
(0.008)  cocain,  or  the  injection  of  I  grain  (0.008)  cocain  in  i  ounce 
(30.0)  water,  may  rarely  be  necessary.  The  best  method  is  to  insert 
a  recurrent  tube  and  gently  irrigate  with  normal  saline  solution  at 
I  to**  to  1 15**  F.,  or  cold  at  40*'  to  50°  F.,  and  then,  forcing  the  tube 
in  still  further,  continue  the  antiseptic  irrigation. 

I  have  found  the  recurrent  method  of  irrigation  with  a  double 
tube  (preferably)  or  two  tul>es  (soft  catheters)  of  great  value  in  these 
cases,  the  patient's  hips  or  foot  of  the  bed  being  elevated.  The 
patient  is  gradually  accustomed  to  the  fluid,  and  the  quantity  allowed 
to  run  in  before  permitting  return  can  slowly  be  increased  and  there 
is  not  tlie  endeavor  to  expel  the  solution.  A  single  injection  of  any 
size  can  often  not  be  given. 

On  the  other  hand,  !  to  1 1  liters  (quarts)  can  be  injected  by  the 
method  of  Musgrave  in  amebic  dysentery  in  some  cases. 

In  the  acute  cases  acetozone,  alphozone,  hydrogen  peroxid,  and 
permanganate  of  potash  are  of  especial  value,  in  the  same  strength 
noted  below  as  employed  in  amebic  dysentery. 

Delafield  has  secured  excellent  results  by  the  use  of  bichlorid  of 
mercury  (1:10.000),  using  2  quarts  (liters),  but  cautiously,  with 
my  recurrent  tube.  I  have  had  good  results  by  this  method,  but 
it  should  never  be  given  by  ordinary  enema, 

Acetozone  (1 :  1000),  hydrogen  peroxid  (i :  10),  alphozone  (1 ;  1000), 
and  permanganate  of  potash  (i :  1000)  are  excellent. 

Mucoid  t  dram  (4.0)  to  1  quart  (liter)  or  even  stronger,  has  been 
employed.  This  preparation  contains  the  chlorid,  borate,  bicar- 
bonate, and  benzoate  of  soda,  with  zinc  sulphocarlxjlate  and  essen- 
tial oils. 

Several  irrigations  or  enemata  may  be  necessary  daily,  depending 
on  the  tenesmus  or  character  of  the  stool :  one  or  two  antiseptic,  and 
the  rest  of  normal  sahne  solution*  or  flaxseed  or  gum-arabic. 

If  mucus  and  bkxKi  increase,  a  cathartic  is  again  indicated,  and 
,  I  believe  it  should  be  given  every  three  days  in  any  event. 

Carbolic  acid  should  nei'er  be  employed  for  irrigation. 

Chronic  Dysentery. — Bismuth  is  of  value.  Nitrate  of  silver  injec- 
tions are  of  service — 10  to  30  grains  (0.6-2.0)  to  i  pint  (500  c.c.) — and 
inject  2  to  ,^  pints  if  possible;  if  there  is  irritation,  follow  it  with  an 
injection  of  normal  saline  solution. 

Protargol  or  arg\Tol  (1:500)  are  useful,  and  often  preferable  to 
silver  nitrate. 

Normal  saline  or  normal  saline  with  oil  of  peppermint,  10  minims 
(0.59),  can  be  used  between  tlie  antiseptic  injections,  or  an  injection  of 
flaxseed  tea  or  gum-arabic  solution.     The  latter  are  soothing. 

Diet.^ — Acute  Cases.— Vlmd  diet,  broths,  gruels,  barley-  and 
rice-water,  beef  juice,  sanatogen,  egg-albumen,  and  milk  well  diluted. 
Somatose  is  of  use.  Personally  I  prefer  milk-free  diet- 
In  the  chronic  cases  fruits  and  green  vegetables  should  be  avoided 
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and  constipating  food  given  if  there  is  diarrhea.  The  weight  of  the 
patient  should  be  increased  by  administration  of  fats.  The  generd 
diet  rules  should  be  similar  to  those  in  amebic  dysentery. 

Serum  Therapy. — Shiga  immunized  horses  and  produced  a  poly- 
valent serum  from  which  he  daims  to  have  reduc^  the  mortality 
of  dysentery  in  Japan  from  35  to  9  per  cent. 

Flexner  has  prepared  a  serum,  but  Holt  states  results  in  children 
have  proved  disappointing. 

Complications  should  receive  appropriate  treatment. 

Treatment  of  Dysentery  Bacilli  Cairiers. — Mayer  ^  states  that  at- 
tempts to  dispossess  these  bacilli  by  internal  medication  have  faikd. 
He  advises  isolation  until  the  germs  disappear  from  the  stools.  This 
has  been  found  to  require  from  three  to  seven  months.  The  author 
refers  chiefly  to  cases  in  troops  where  sanitary  measures  are  more 
available  and  where  the  danger  of  lighting  up  new  epidemics  is  more 
marked.  In  addition  to  isolation,  the  stools  require  immediate  disin- 
fection. It  has  been  found  that  if  the  period  of  isolation  is  too  short, 
bacilli  which  have  temporarily  disappeared  from  the  stools  may 
reappear.  Meanwhile  treatment  should  be  continued  and  the  effort 
made  to  prevent  the  condition  from  becoming  chronic.  Urotropiii 
and  sodium  benzoate  (aa  gr.  x),  four  times  daily,  and  hig^  iiriga- 
gations  with  acetozone  (i  :  1000)  may  be  continued. 
1  MOncb.  medizin.  Wochens.,  Dec.  6,  191a 


CHAPTER   XXVI 

TYPHOID  FEVER— PARATYPHOID  FEVER— BRILL'S 

DISEASE 

A  MKRE  outline  of  this  disease  will  be  given  for  the  purpose  of  dif- 
ferential diagnosis.  T>^hoid  may  be  defined  as  a  general  infection 
caused  by  the  Bacillus  typhosus,  characterized  anatomically  by  hy- 
perplasia and  ulceration  of  the  intestinal  lymph-follicles,  swelling  of 
the  mesenteric  glands  and  spleen,  and  by  parenchymatous  changes  in 
the  other  organs,  such  as  in  the  kidneys,  liver,  etc.  Clinically  the  dis- 
ease is  marked  by  fever,  rose-colored  eruption,  abdominal  tenderness, 
tympanites,  diarrhea,  and  splenic  enlargement,  but  these  symptoms 
are  inconstant. 

History* — Louis,  in  1829.  gave  the  name  to  the  fever,  Gerhard, 
in  1837,  first  clinically  differentiated  between  typhoid  and  typhus. 

Etiology. — General  prevalence.  It  prevails  in  temperate  climates. 
Imperfect  sewage  and  contaminated  water-supply  favor  the  dis- 
tribution  of  the  bacilli;  filth,  overcrotvding,  and  bad  ventilation  aid 
in  lowering  the  resistance  of  tlie  individual.  Fingers,  food,  and  fiies 
spread  the  disease  from  the  infected  person.  It  is  prevalent  in  Eng* 
land,  Wales,  India,  parts  of  Germany,  and  in  the  United  States,  where 
it  occupies  about  fourth  place  in  the  mortality  list.  It  has  been  one 
of  the  great  scourges  of  armies,  more  destructive  than  powder  and 
shot*  The  mortality  in  the  South  African  and  Spanish -American 
wars  was  greater  from  typhoid  than  from  bullet  wounds;  among  the 
American  troops,  about  one-fifth  of  the  soldiers  in  the  national 
encampments  had  this  disease.  The  former  inefficiency  of  our  sani- 
tar\'  metliods  was  a  blot  upon  our  government.  In  great  contrast  to 
this  were  the  remarkable  results  secured  by  the  Japanese  in  the  recent 
Rosso- Japanese  War,  where,  in  comparison  with  our  own  records, 
typhoid  and  dysentery  were  practically  negligible  factors. 

Season. —The  disease  is  more  prevalent  in  the  autumn,  though 
frequent  cases  occur  during  August. 

Sex. — Both  sexes  are  equally  liable,  but  males  are  more  frequently 
admitted  to  the  hospitals. 

Age. — Typhoid  is  a  disease  of  youth  and  early  adult  life,  the 
greatest  susceptibility  being  between  the  ages  of  fifteen  and  thirty. 
Cases  are  rare  over  sixty.  It  is  not  infrequent  in  children.  Infants 
are  rarely  attacked. 

Immunity. — ^Not  all  exposed  take  the  disease.  One  attack  usually 
protects;  two  attacks  have  been  described^  and  occasionally  three. 
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Bacillus  Typhosus. — The  researches  of  Eberth,  Koch,  and  othm 
have  shown  that  the  disease  is  due  to  a  special  micro-organism.  Il  b 
a  short,  thick,  flageJlated,  motile  bacillus  with  rounded  aids,  in  ooe 
of  which,,  sometimes  in  both,  there  can  be  seen  a  glistening  round 
body,  probably  an  area  of  degenerate  protoplasm.  It  grows  reaudily 
on  various  nutritive  media  and  must  be  differentiated  from  ite 
Bacillus  coli.*  The  organism  fulfils  all  tlie  requirements  of  Koch's 
law.  Cultures  are  killed  in  ten  minutes  by  a  temperature  of  60*  C 
The  direct  rays  of  the  sun  destroy  tliem  in  from  four  to  ten  hourS* 
exposure.  Bouillon  cultures  are  destroyed  by  carbolic  add  (1:200) 
and  by  bichlorid  ( i :  2500)  solution*  Toxins  have  been  isolated  from 
the  bacilli. 

Distribution  in  the  Body. — The  typhoid  bacilli  may  be  demon- 
strated in  the  circulating  blood »  and  have  been  found  in  tlie  urine, 
stools,  sweaty  sputum,  and  in  the  rose-spots,  lliey  occur  in  tlie  mesen* 
teric  glandis,  spleen,  and  gall-bladder,  and  have  been  found  in  almost 
all  the  organs,  even  in  the  muscles,  uterus,  and  lungs.  Cultures  from 
the  intestines  show  that  few,  and  frequently  none,  can  be  cultivated 
from  the  rectum  up  to  the  cecum.  Above  this  they  are  num^xms. 
They  have  been  found  in  the  mucous  membrane  of  the  stomach, 
also  in  the  esophagus,  and  on  the  tongue  and  tonsils,  and  have  bten 
isolated  from  endtx-ardial  vegetations,  meningeal  and  pleural  cam* 
dates,  and  from  foci  of  suppuration  in  various  parts  of  the  body. 
They  may  he  present  in  the  stwjls  of  healthy  people  who  have  lived 
in  close  asscxiation  with  typhoid  patients. 

Baciili  Outside  the  Body. — They  retain  their  vitality  for  weeks 
in  water.  This  is  further  demonstrated  from  infection  by  ice,  in 
which  they  exist  for  several  months,  and  live  for  some  days  in  butter 
from  infected  cream.  They  may  live  in  the  upper  layers  of  thesfill 
for  months;  in  street  dust  for  a  month  or  more;  on  linen  for  two 
months:  and  on  wood  for  a  month. 

Modes  0}  Conveyance, — Aerial  transmission  is  not  probable 
Fingers,  food,  and  flies  are  the  chief  means.  House  infection  is 
difficult  to  avoid  unless  finger  contamination  is  carefully  elimiJiatcd. 
Such  epidemics  have  been  reported  at  the  Johns  Hopkins  Hospitals 
Epidemics  have  occurred  from  infection  of  water,  milk,  and  food, 
such  as  celery  and  uncooked  vegetables  which  have  grown  in  infected 
soil.  Raw  oysters  are  recorded  as  a  cause  of  epidemics.  Bedbugs  and 
fleas  may  be  carriers.  Water  infection  is  the  most  common  cause. 
There  is  some  evidence  that  the  digestive  tract  is  not  the  onlyfW™ 
of  infection  for  typhoid  fever,  but  that  the  bacilli  may  enter  byway 
of  the  throat,  notably  by  the  tonsils  (Herter). 

Morbid     PmRiomj.— Intestines.— k     catarrhal     conditioH 
throughout  the  large  and  small  intestine.     Specific  changes  occur  m 
the  lymphoid  elements,  chiefly  in  the  lower  end  of  the  iletim.    ^^^ 
stages  are  described : 

'  Paratyphoid  infection  is  referred  to  under  Diagnosis. 
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K  Hyperplasia,  involving  Peyer*s  patches  in  tlie  jejnnnm  and 
ileum  and,  to  a  variable  extent^  those  in  the  large  intestine.  They 
are  swollen,  grayish-white  in  color,  and  may  project  from  3  to  5 
mm.     The  solitary  glands  may  project  to  a  variable  extent. 

There  is  hyperemia  of  the  follicles;  later  an  increase  and  accu- 
mulation of  the  cells  of  the  lymph- tissue,  which  may  infiltrate  the 
adjacent  mucosa  and  muscularis;  the  blood-vessels  are  compressed, 
which  gives  a  white  anemic  appearance  to  the  follicles. 

This  process  reaches  its  height  from  the  eighth  to  the  tenth  day, 
and  then  undergoes  either  resolution  or  necrosis, 

2.  Necrosis.  When  the  hypeqilasia  is  marked,  resolution  is  no 
longer  possible.  The  blood-vessels  become  choked ;  there  is  a  condition 
of  anemia;  then  necrosis  tx^curs  and  sloughs  form,  which  must  be  sepa- 
rated and  tin-own  off.  This  process  is  always  more  intense  toward 
the  ileocecal  valve.  The  necrosis  is  variable,  it  may  pass  deep  into 
the  muscular  coat,  and  even  perforate  the  peritoneum. 

3.  Ulceration,  Sloughing  is  effected  from  tlie  edges  inward» 
and  results  in  the  formation  of  an  ulcer,  the  extent  of  which  is  directly 
proportionate  to  the  amount  of  necrosis.  The  muscularis  usually 
forms  the  floor  of  the  ulcer. 

4.  Healing.  The  mucosa  extends  from  the  edge  and  a  new 
growth  of  epithelium  is  formed,  as  are  the  glandular  elements.  The 
healed  ulcer  is  depressed.     Healing  is  never  associated  with  stricture. 

Large  Intestine. — The  cecum  and  colon  are  affected  in  about  one- 
third  of  the  cases,  and  the  solitary  glands  are  sometimes  enlarged. 

Perforation. — About  one- third  of  the  deaths,  Scott's  statistics 
state,  are  due  to  perforation.     It  m^curred  in  3,6  per  cent,  of  all  cases. 

The  German  statistics  are  much  lower;  in  Munich  only  5.7  per 
cent,  of  deaths  are  due  to  perforation.  Among  1500  cases  at  the 
Johns  Hopkins  Hospital  there  were  43  of  perforation;  20  were  o|>er- 
ated  on,  and  7  of  these  recovered.  The  site  of  the  perforation  is 
usually  in  the  ileum*  within  12  inches  of  the  ileocecal  valve.  It 
may  be  from  a  pin-point  to  large  size. 

Death  from  Hemorrhage,— This  occurred  in  12  of  137  deaths  in 
Osier's  1500  cases.     He  could  not  find  the  bleeding  vessels. 

Mesenteric  glands  are  hyperemic  and  swollen.  Necrosis  is 
common;  abscesses  may  occur,  causing  peritonitis  or  hemorrhages. 

Spleen  is  enlarged,  infarction  is  not  infrequent.  Rupture  may 
occur. 

Bone-marrow. — Same  changes  occur  as  in  l>Tnphoid  tissue,  and 
there  may  be  foci  of  necrosis. 

Liver, — Parenchymatous  degeneration  present.  Liver  abscess  has 
been  found,  also  acute  yellow  atrophy.     Pylephlebitis  may  occur. 

Gall-bladder^ — Acute  cholecystitis  may  be  present. 

Kidneys. — Cloudy  swelling  with  granular  degeneration  is  fre* 
quent;  less  commonly  an  acute  nephritis;  miliary  abscesses  or  diph- 
theritic inflammation  of  the  pelvis  may  occur ;  also  infection  by  colon 
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bacilli.     With  colon  bacilli  infection,  chills,  rise  of  temperature,  ^ud 
acute  renal  syrnptoms  occur, 

i^/odder.— Cystitis  or  diphtheritic  inflammation  may  complicate,! 
Orchitis,  acute  mastitis,  and  parotiditis  are  occasionally  met  witli. 

Respiratory  Orgatts, — Ulcer  of  the  larynx;  edema  of  the  glolti^ 
diphtheritic  inflammation;  broncliitis;  pneumonia;  hypostasis;  pleu* 
risy;  gangrene;  abscess  of  the  lung;  hemorrhagic  infarction  and 
empyema  may  complicate. 

Circulatory  Ciianges. — Endocarditis,  pericarditis,  and  myocar- 
ditis, endarteritis,  arthritis  of  a  peripheral  vessel  with  thrombus 
formation  may  occur.  Venous  thrombosis  is  more  frequent,  espe- 
cially of  the  left  femoral. 
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Fig.  246. — Typhoid  chart. 


Nervous  Symptoms. — Meningitis  is  rare;  optic  neuritis  may  occur; 
the  cause  of  aphasia  seen  in  children  is  not  positively  known.  Paren- 
chymatous changes  may  occur  in  the  peripheral  ner\'es. 

Voluntary  Muscles. — The  muscular  substance,  especially  of  tbe 
recti,  pectorals,  and  adductors  of  the  thigh,  may  undergo  graotilar 
degeneration  or  hyaline  transformation.  Rupture,  hemorrhag** 
or  abscess  have  been  found. 

Reflexes. — The  superficial  skin  reflexes  of  the  abdominal  ^^ 
are  frequently  absent  or  markedly  diminished  in  typhoid  f^^'^- 
The  return  of  these  lost  reflexes  is  usually  synchronous  with  other 
evidences  of  recovery. 

Symptoms. — ^Incubation,  eight  to  fourteen  days,  occasiooally 
to  twenty-three  days,  during  which  period  tliere  are  lassitude  and 
inaptitude  for  work.     Onset  is  rarely  abrupt,  with  occasional  ctm- 
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There  may  be  coygh  {broncliitis)i  epistaxis,  headache,  anorexia, 
diarrhea  in  many  cases,  but  frequently  early  constipation,  abdominal 
pain,  and  distention;  and  in  some  cases  there  is  pain  in  the  right 
iliac  fossa.     At  the  onset  the  patient  usually  takes  to  his  bed. 

During  the  first  week  there  is  in  many  cases  a  steady  rise  of 
temperature,  the  evening  record  rising  a  degree  or  more  each  day, 
and  reaching  loj'^  to  104"^  F.  (Fig.  246),  Variations  of  temperature 
are  common.  It  may  rise  suddenly  to  104**  F.  or  may  fall  suddenly. 
It  may  be  high  A.  M.  and  lower  P,  M. 

The  pulse  is  rapid,  loo  to  1 10,  full,  but  of  low  tension,  and  often 
dicrotic.  The  tongue  is  coated  and  white,  the  abdomen  slightly 
distended  and  tender.  Unless  there  is  high  temperature  there  is  no 
delirium.  The  patient  complains  of  headache  and  there  may  be 
mental  confusion  at  night.  The  bowels  are  loose  or  may  be  con- 
stipated- At  the  end  of  the  week  the  spleen  becomes  enlarged  and 
the  eruption  appears  in  the  form  of  rose-colored  spots,  seen  first  on 
the  abdomen.  They  are  raised,  flattened  papules,  can  be  felt  by 
the  hnger»  and  disappear  on  pressure.  They  come  out  in  crops 
and  may  appear  on  the  trunk  or  extremities.  Desquamation  may 
occur. 

In  the  second  week  the  symptoms  become  aggravated;  the  fever 
remains  high  and  the  morning  remissions  are  slight,  the  pulse  is 
rapid  and  loses  its  dicrotism.  There  are  mental  torpor  and  dulness; 
the  lips  are  dry  and  the  tongue  may  become  dry.  Tympanites^ 
tenderness,  and  diarrhea,  if  present,  become  aggravated.  The 
stools  are  described  as  '*  pea-soup/'  Death  may  occur  at  the  end  of 
this  week  from  hemorrhage  or  perforation,  but  generally  later.  In 
the  third  week  the  pulse  ranges  from  no  to  130.  The  temperature 
shows  marked  morning  remissions  and  there  is  a  gradual  decline  in 
the  fever.     Loss  of  flesh  is  more  marked  and  weakness  is  pronounced. 

Diarrhea  and  meteorism  may  in  some  cases  occur  for  the  first 
time.  Unfavorable  symptoms  are  pulmonary  complications,  feeble- 
ness  of  the  heart,  delirium  with  muscular  tremor,  and  acute  t\Tn- 
panites.  The  tongue  may  become  brown  or  brownish  black  and  the 
lips  and  teeth  be  covered  with  sordes. 

Special  dangers  are  perforation  and  hemorrhage. 

The  fourth  week  convalescence  begins.  Temperature  gradually 
becomes  normal;  diarrhea  stops;  tongue  cleans;  the  desire  for  food 
returns.  In  severe  cases  the  fourth  and  fifth  weeks  present  an 
aggravated  picture  of  the  third*  the  patient  grows  weaker,  pulse 
more  rapid  and  feeble,  tongue  dry,  and  abdomen  distended.  He 
Ues  in  profound  stupor  with  low  muttering  delirium  and  subsultus 
tendinum,  and  passes  the  feces  and  urine  involuntarily.  Heart - 
failure  and  secondary  complications  are  the  chief  dangers. 

In  the  fifth  and  sixth  weeks  protracted  cases  show  irregular 
fever,  and  convalescence  may  not  set  in  until  tlie  fortieth  day  or 
longer.     During    this    period,    recrudescence    of    temperature    may 
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occur  from  errors  in  diet,  constipation,  or  excitement;  or  a  relapse 
(re-infection)  may  take  place.  With  relapse  there  is  a  repetition  of  the 
ascent  of  the  original  fever.  A  rise  in  temperature  from  inflammatory 
complications  usually  has  leukocytosis  associated  with  it. 

Modes  oj  Onset.^As  a  rule,  the  onset  is  insidious.  The  following 
deviations  may  occm* :  Marked  nervous  symptoms,  such  as  headache 
or  cerebrospinal  symptoms,  with  retraction  of  the  head  and  convul- 
sions; or  mania;  or  stupor.  Pulmonary  symptoms^  such  as  bron- 
chitis, pneumonia,  or  pleurisy.  Intense  gastrointestinal  symptoms, 
with  pain  and  vomiting,  suggestive  of  poisoning,  or  in  some  cases 
simulating  appendicitis.  Acute  nephritis  may  be  the  first  s\Tnptom. 
Ambulatory  form,  in  which  the  patient  keeps  about  and  attempts 
to  v%"ork.  This  runs  a  severe  course  and  often  a  fatal  issue  results. 
Chills  may  occur  at  the  onset  and  may  be  followed  by  sweats,  and 
they  are  present  with  complications.  Variations  from  the  typic  tem- 
perature are  common,  the  step-like  ascent  does  not  always  occur,  but 
the  fever  may  rise  suddenly.  A  sudden  fall  of  temperature  Is  sug- 
gestive of  hemorrhage  before  blood  appears  in  the  stools.  Peliomata, 
maculje  cerula? — pale-bkie  or  steel-gray  spots — are  sometimes  present, 
doe  to  lice.  Er>^tliema  may  occur.  Bed-sores  are  not  uncommon 
and  boils  are  a  troublesome  sequeL 

Blood, ^Leukopenia  ( hypoleukocytosis)  is  present;  lymphocytes 
are  relatively  increased.  Eosinophiles  disappear  or  are  markedly 
diminished.  The  reappearance  or  increase  of  eosinophilia  is  a  good 
prognostic  sign.  Leukopenia  and  abseftce  of  eosinophiles  aid  diag- 
nosis.    Hemoglobin  and  red  corpuscles  are  reduced. 

Severe  meteorism  is  a  danger-signal  and  predisposes  to  hemor- 
rhage or  perforation.  Acute  gastro-intestinal  dilatation  or  acute 
ectasia  alone  may  occur.  Acute  distention  may  even  simulate  per- 
foration ;  and  it  is  only  possible  to  difTerentiate  by  relieving  the  dis- 
tention by  enteroclysis  and  lavage. 

Symptoms  of  Perforation. — Sudden  sharp  pain,  at  times  paroxys- 
mal, often  in  the  hypogastric  region  to  the  right  of  the  median  line; 
tenderness,  sudden  distention,  and  muscular  rigidity.  This  last 
is  an  important  symptmn.  There  are  shock,  fall  of  temperature, 
pallor,  sweating,  and  the  Hippocratic  facies.  The  temperature  then 
rises»  pulse  rapid  and  feeble,  respiration  increases.  Vomiting  is  often 
present.  Leukocytosis  and  especially  increase  in  the  polynuclears 
occur.  Percussion  may  show  a  flat  note  in  the  flank,  due  to  exu- 
date*    Obliteration  of  liver  flatness  may  be  caused  by  tympany. 

Abscess  of  the  liver  and  cholecystitis  may  complicate.  Gall- 
stones in  many  cases  are  probably  associated  with  the  presence  of 
typhoid  bacilli  in  the  gall-bladder.  Under  I^esions  most  of  the  com- 
plications are  referred  to.     Loss  of  hair  may  take  place. 

Local  neuritis,  as  in  the  arms,  legs,  or  toes  (tender  toes),  may 
occur.  Multiple  neuritis  is  a  complication  of  canvalescence.  Polio- 
myelitis,   tetany,    and   hemiplegia    have    been    reported.     Typhoid 
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psychoses  may  occur,  also  eye  and  ear  complications^  and  retention 
of  urine.     Post  typhoid  anemia  may  be  severe. 

Ehf itch's  Kazo-reactiofi. — This  test  is  not  absolutely  diagnostic, 

it  occurs  in  mihary  tuberculosis,  in  malaria*  and  occasionally  in 
5ther  acute  disease,  associated  witli  high  fever.  It  is  of  accessory 
value  taken  with  other  data.  Bacilkma  occurs  in  about  one-third 
of  the  cases.     Acute  appendicitis  may  complicate. 

Osseous  System. — Periostitis,  osteitis,  caries,  and  necrosis  are  trou- 
blesome sequelae  of  typhoid,  as  are  arthritis  and  t\T>hoid  spine. 
Colitis,  simple  catarrhal  or  of  a  septic  (diphtheritic)  t>"pe,  may  com- 
plicate. 

Post  typhoid  septicemia  mid  pyemia  are  not  uncmnmon.  Furun- 
cles, abscesses,  and  infarcts  in  various  regions  ma>'  occur.  With  chil- 
dren t>^hoid  fever  often  runs  a  mild  and  irregular  course. 

Diagnosis. — The  type  of  temperature,  splenic  enlargement, 
eruption,  absence  of  leukocytosis  (leukopenia),  disappearance  of  tlie 
eosinophiles,  together  with  Elir]ich*s  reaction,  are  the  chief  signs. 
Isolation  of  the  typhoid  bacilli  from  the  bl(x>d,  stools,  and  lU^ine  is 
diagnostic, 

WidaKs  reaction  is  of  positive  value  when  found.  It  is  generally 
not  in  evidence  until  the  seventh  to  tenth  day,  sometimes  not  until 
convalescence,  and  occasionally  not  at  all.  Cabot  claims  over 
90  per  cent,  reactions  before  the  eighth  day.  Fortunately,  it  is 
present  in  about  90  per  cent,  of  cases.  Blood  examination  will  difTer- 
entiate  between  typhoid  and  malaria.  Ulcerative  endocarditis  has 
been  mistaken  for  typhoid,  but  the  presence  of  the  heart  lesion  and 
the  strepttx-occi  in  the  hlmxl  are  diagnostic.  With  acute  miliary 
tuberculosis  the  temperature  is  irregular  or  intermittent.  Tubercle 
bacilli  may  be  found  in  the  fluid  by  lumbar  puncture,  and  there  is 
an  absence  of  typhoid  bacilli  in  the  blood-culture.  The  tuberculin 
test  (ocular)  or  by  injection  is  of  value.  Respiration  is  more  rapid 
and  there  is  more  cyanosis.  Widal  is  negative,  but  leukocytosis  is 
common.  With  typhoid  we  have  the  Widal  reaction;  there  is  leuko- 
penia, splenic  enlargement  is  present »  and  the  typic  eniption.  In- 
testinal grip  may  for  a  few  days  simulate  typhoid,  as  may  intestinal 
toxemia.  The  subsequent  course,  absence  of  Widal  reaction,  etc., 
clear  the  clias^nosis. 

The  paratyphoid  baciUi  A  and  B  may  produce  symptoms  like  a 
mild  t>*phoid  fever,  and  paratyphoid  B  may  J^e  found  in  meat -poison- 
ings and  have  a  causal  relation  to  the  typhoidal  symptoms.  The 
Bacillus  enteritidis  (Gartner)  may  also  l>e  found  in  meat-poisoning, 
and  this  bacillus,  and  also  the  Bacillus  fa}calis  alcaligenes,  Herter 
shows,  may  incite  symptoms  simulating  mild  typhoid  fever.  Recent 
studies,  however,  have  shown  that  these  bacilli  differ  from  typhoid 
bacilli  in  their  agglutination  reactions.  Hemorrhage  is  rare  and 
never  alarming.  Widal  is  negative.  Moreover,  the  serum  of  pa- 
tients ill  with  meat-poisoning  regularly  agglutinate  known  cultures 
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of  the  causative  organism,  as  does  that  of  paratyphoid  A.    \Mj 

Brill's  disease  cultures  from  the  blood,  urine,  and  feces  are  negati\'e. 
Widal  is  negative.  There  is  no  intestinal  hemorrhage.  Leukopema 
is  absent » 

Prognosis,— Mortality.     Death-rate   is   variable,    depending  cm 
the  severity  of  the  epidemic  and  when  treatment  has  begun, 
recent  years  it  has  been  from  5  to  20  per  cent.     Fat  peopli 
typhoid  badly.     Meteorism,  hemorrhage,  high  fever,  and 
symptoms  give  a  bad  prognosis. 

Prophylaxis, — Care  in  drainage  and  water-supply  are  most  im* 
portant.      These   are   the  chief   precautions  to  be  taken  in  anny 
camps.      Vaccine  tlierapy  as   a  means    of   prophylaxis  the  writer 
also  believes  of  great  value  in  war.    Undoubtedly  this  proved  effica- 
cious during  tlie  Boer  War  in  the  English  army,  being  introduced 
by  Wright.    Russell  ^  reports  favorably  on  this  method  as  a  prophy- 
lactic  in  the  U.  S.  Array,  and  refers  to  the  work  of  Leischmann  in 
English  army,  and  to  the  results  secin-ed  in  tlie  German-Afri 
campaign.     Russell   advocates   three   preventive   injections  at 
day  intervals— the  first  injection  of  500,000,000  dead  bacteria, 
the  subsequent  doses  of  1,000,000,000  each.     Raw  milk,  raw  oyst 
and  uncooked  fruit  and  vegetables  should  be  avoided  during  an  c] 
demic.     Raw  oysters  in  New  York  should  generally  l^e  avoided,  unl( 
the  source  of  the  supply  is  known.     The  urine,  stools,  and  sputum 
should  be  disinfected.     The  sputimi  can  be  collected  in  cloths  and 
burned,  and  bichlorid  (1 :  1000)  or  carbolic  (1 :  20)  used  to  disinfect  the 
other  discharges.     About  twice  tfie  volume  of  the  disinfectant  should 
be  mixed  ^-iath  the  stools,  and  it  should  be  left  to  stand  for  two  hotifs 
before  emptying.      For  disinfection  of  the  bath-water,  §  pound 
chlorid  of  lime  will  render  an  ordinary'  bath  of  200  liters  sterile  in  01 
half  hour  (Babucke).      The  nurse  should  wear  a  rubber  apron 
should  wash  it  frequently  with  carbolic  or  bichlorid.     WTien  giving 
baths,  rubber  gloves,  or  especially  rubber  finger-tips,  should  be  worn, 
and  the  hands  thoroughly  disinfected  later.     The  hands  have  beea 
found  to  be  the  source  of  transfer  of  the  disease  in  about  90  per  cent, 
of  the  cases,^  which  proves  the  necessity  of  isolating  these  cases. 
All  bedding  and  the  patient's  night-dress  should  be  soaked  two  hours 
in  1 :  20  carbolic  and  then  boiled-     A  special  cup,  dish,  spoon,  etc, 
should  be  used  for  the  patient,  and  disinfected  on  each  occasion  alter 
using.      It  is  best  to  keep  them  in  the  room  and  transfer  the  ftJ^" 
from  another  vessel  to  the  special  cup  or  dish ;  if  in  a  ward,  ^^^ 
each  feeding  they  should  loe  placed  in  carbolic  (i :  20). 

After  recovery,   the  room   should  be   disinfected.     Osier  s»c» 
that  1.81  per  cent,  of  cases  of  typhoid  at  tlie  Johns  Hopkins  ^^^^ 


ours 
do^ 

andfl 


been  of  hospital  origin.     I  have  noted  great  carelessness  in  o\\f  ^ 
pitaJs  as  regards  fly  protection,  seldom  observing  screening  o^ 

*  N.  Y.  State  Jowr  of  Med..   Dec.,   191  o. 
'Jour.  Royal  Army  Med.  Corps*  Jan,,  1907. 
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patient  during  the  fly  season.  Typhoid  cases  should  preferably  be 
kept  in  a  special  ward  to  avoid  the  danger  of  infection  of  other  patients 
through  carelessness.  Mabon  demonstrated  this  at  the  Manhattan 
State  Hospital. 

The  metliod  so  often  followed  in  our  hospitals  of  treating  typhoid 
in  the  general  medical  ward  the  writer  believes  most  pernicious. 

Chronic  Typhoid  Distribution,-^  Many  cases  are  discharged 
from  the  hospitals  wiiile  there  are  still  typhoid  bacilli  in  the  urine 
and  stools.     Examinations  of  these  discharges  should  be  made. 

Urotropin,  5  to  10  grains  (0.3  -0,6) ,  with  an  equal  amount  of  sodium 
benzoate  t,  i,  d.,  is  excellent  to  disinfect  the  urine.  It  may  be  neces- 
sary to  increase  it  to  four  or  five  doses  daily. 

An  interesting  case  of  typhoid  carrier  of  nearly  seven  years* 
duration,  with  five  small  epidemics  to  her  credit*  is  reported  by 
George  A.  Soper.*  Rosen berger^  gives  a  report  on  the  literature  of 
typhoid  carriers. 

Treatment* — Genera!  Management. — The  patient  should  be  in  a 
light,  well-ventilated  room,  confined  to  bed.  This  should  be  single, 
with  a  comfortable  mattress,  covered  with  a  blanket,  and  a  rubber 
cloth  placed  under  the  sheet.     Nursing  and  diet  are  the  essentials. 

Diet, — There  is  a  tendency  among  many  practitioners  to  endeavor 
to  increase  the  resisting  power  to  typhoid  by  increased  feeding,  and 
who  hold  that  for  this  purpose  the  patient  should  lose  as  little  weight 
as  possible.  In  some  cases  solid  food  has  been  administered;  in 
others  liquids,  with  considerable  dextrose  and  cream. 

W.  Coleman'^  advocates  milk,  cream  to  a  pint  daily,  bread  and 
butter,  milk-sugar,  and  eggs,  giving  from  4000  to  5500  calories  per 
day,  and  reports  good  results.  The  author  disagrees  with  a  method 
which  places  upon  diseased  organs  twice  the  labor  which  they  perform 
in  health,  with  the  dangers  incident  to  excessive  feeding. 

F.  Meara*  employs  milk,  cream,  etc.,  in  his  diet,  toasted  bread, 
gruels,  ice-cream,  etc.  He  is  more  conserv^ative  as  to  forcing  the 
quantities,  but  gives  as  much  as  the  patient  takes  well,  and  dimin- 
ishes the  quantity  if  gastro-intestinal  disturbances  appear. 

C.  W.  Strong*  gives  a  milk- free  diet,  boiled  rice,  6  to  7  ounces 
at  a  time,  being  the  basis  of  his  feeding,  together  with  eggs,  gelatin, 
bread,  butter,  broths,  with  milk-sugar  and  a  little  cane -sugar,  up  to 
3500  calories  a  day.     He  secures  best  results  by  omitting  milk, 

//  has  been  thoroughly  detnonstrated  that  no  matter  what  the  in- 
take, the  nitrogenous  output  in  this  disease  is  always  markedly  in 
excess.** 

Typhoid  is  an  acute  general  infection,  and  in  such  conditions  all 

'Jour.  Amer.  Med.  Assoc.,  June  15.  1907 
'  N,  Y.  Med.  Jour.,  March  26,  1910, 

*  Jour.  Am.  Med.  Assoc.,  Oct,  9,  1909* 

*  Amer.  Jour.  Med.  Sci.,  Jan,,  1911. 

*  Amer.  Med.,  Oct..  19^0, 

*  Finkler  and  Lichtenfdd.  Central.  fOr  die  Allgemeine  Gesundheitspflcge,  1902. 
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the  digestive  functions  are  abnormal.     There  is  change  in  the  charac- 
ter of  the  bile,     Stolmkow  *  noted  disturbances  in   the  pancreatic 
juice;  and  T  recently  referred  to  the  diminution  ^  of  motor  power  and 
the  lessening  or  absence  of  hydrochloric  acid  during  the  high  t( 
perature  of  typhoid  fever.     The  parenchymatous  changes  in  the  U^ 
and  kidneys  interfere  with  elimination  by  these  organs,  and  the  a« 
ciated  intestinal  catarrh  causes  further  interference  with  the  digesi 
functions.     Excessive  feeding  as  now  advocated  by  some — ^3500 
55<x*  catories^^the  writer  holds  prolongs  the   temperature,  as  mw 
detritus  will  be  found  in  the  bowels,  and  after  the  emptying  of  the 
same,  followed  by  proper  milk-free  diet,  the  temperature  runs  a 
course,     St u fling  the  patient  is  done  at  the  expense  of  dimini: 
water,  which  the  writer  advocates  in  large  amounts  to  ehminate  tbe 
toxins.     Seibert,  in  1889,  noted  that  the  temperature  and  tympanites 
were  lessened  when  milk  was  withheld,  the  fever  falling  to  99^  or  100^ 
F.  on  the  ninth  to  twelfth  days.    Rectal  irrigations  he  found  of 
value.     He^  gives  rectal  injections  witli  3  pints  of  warm  normal  sail 
solution,  preferably  several  times  a  day,  depending  on  the  case, 
irrigating  the  bowel.     During  the  first  day  of  treatment  cold  water 
only  is  given  as  food.     From  the  second  day  on,  i  pint  of  strain 
rice,  oatmeal  or  barley  soup,  containing  the  extract  of  §  pound 
meat  and  the  yelk  of  a  fresh  egg,  well  spiced »  are  given  ever)* 
hours,   five   times  daily.     From   the   fourth   day   on,   strained 
lentil,  potato,  and  tomato  soup  with  rice,  were  added  to  the  rot-nu 
Two  or  three  zwiebacks  were  given  with  the  soup  at  the  end  of  the, 
first  week.     Orange-juice  was  given  in  water  three  times  daily.    Ej 
albumen  was  not  given  on  account  of  the  probability  of  f< 
toxins.     Before  each  meal  15  to  25  drops  of  hydrochloric  acid 
administered  in  i  ounce  of  water.     No  alcohol  was  given  except  to 
topers,  and  camphorated  oil  was  employed  by  hypodermic  if  stimula- 
tion was  required.     Cold  baths  were  nev4T  employed,  even  in  hsycr- 
pyrexia.     Sponging  was  added  if  necessar>\     Opium  was  only  used. 
in  bowel  hemorrhage. 

Lesser*  has  treated  all  fevers  above  102.5°  F.  with  water  alone, 
and  below  this  point  with  broths,  rice-,  and  barley-water,  also  em- 
ploying enteroclysis.  Good  results  were  secured  by  these  loethods 
in  typhoid  fever  during  the  Spanish -American  War. 

The  author's  method  is  as  follows:    As  gelatin  lessens  nitr^ 
excretion,   and   as  it  aids  in   preserving  weight,   and  furthertQ' 
causes  no  putrefaction  in  the  intestines,  it  is  of  some  value  as  a  £ 
The  ingestion  of  7.5  per  cent,  of  the  total  heat  requirement  o^  ^ 
organism  in  the  form  of  gelaiin  spares  23  per  cent,  of  the  body's' 
tein.     Thus,  in  a  total  of  2S00  calories  required  by  a  man  of 
pounds  (Chittenden),  210  calories  in  gelatin  arc  necessary;  i  ^^ 

'  Pfliiger.  Archiv.  Physiologie. 

^  Med.  Rec,  June  20,  iqoS.  and  Araer,  Med.,  May.  1909. 

*Med.  Rec,  June  20.  1908,  *  Ibid.,  Oct.  19,  1905, 
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of  gelatin  contains  4.1  calories,  so  about  50  grams  of  gelatin  are 
required,  or  i|  ounces  (48,0).  The  gelatin  and  cereal  gruels  ap- 
proximate 2000  to  2500  calories,  all  that  can  be  digested  properly. 
Gelatin  also  lessens  the  tendency  to  hemorrhage. 

Approximately,  ij  ounces  I48.0)  of  gelatin  in  12  ounces  (375  c.c.) 
of  water,  gives  a  12  per  cent,  solution.  This  gelatin  solution  can  l>e 
slightly  flavored  with  lemon,  vanilla,  or  with  sugar,  and  be  given  in 
divided  doses.  Strained  rice,  barley*  oatmeal,  and  chicken  broths, 
the  sum  total  not  over  i  J  to  2  quarts  (liters),  are  also  to  be  given  in 
divided  doses  every  three  hours,  the  last  feeding  no  later  than  9  p.  M. 
This  makes  in  all  about  2  to  2  J  quarts  (liters)  of  nourishment.  The 
yelks  of  raw  eggs,  j  to4  daily*  are  beaten  in  with  the  broths,  and  gruels 
and  butter  is  added.  Of  this  a  trifle  under  J  ounce  represents  100 
calories.  Milk-sugar  represents  about  1 20  calories  to  the  ounce,  and 
it  may  be  added  to  each  feeding  with  broth  if  it  seems  to  agree. 
Feeding  should  begin  about  6  a,  m.,  and  the  last  tiourishment  at  9 
R  M.  (five  feedings  in  all).  Occasionally,  one  may  give  an  additional 
dose  of  gelatin  between  the  other  feedings.  Strained  pea  or  strained 
potato  soup  may  be  given  once  daily  in  place  of  one  of  the  gruels. 

One  should  administer  about  2500  calories  daily  if  there  are  no  di- 
gestive disturbances,  and  as  low  as  2000  in  some  cases.  One  should  in- 
dividualize in  each  case.  The  gelatin  is  of  great  value  for  the  reasons 
stated.  The  various  foods  are  alternated  for  variety.  The  patient 
is  not  urged  to  eat.  Whenever  the  temperature  reaches  103°  F.  or 
more,  nothing  but  water  is  administered  until  it  falls  to  that  point. 
The  juice  of  several  oranges  is  given  during  the  day.  When  the  temper- 
ature falls  to  99.5*'  F.,  the  gruels  are  thickened  considerably  and  the 
yelks  of  raw  eggs  increased  to  5  or  6  daily. 

At  least  i*.  to  2\  quarts  (liters)  of  water,  to  which  dilute  sulphuric 
acid,  20  minims  (1.1S4  c.c),  is  added,  are  to  be  drmik  by  the  patient 
during  the  twenty -four  hours.  Dilute  nitromiu-iatic  or  dilute  hydro- 
chloric acid  may  be  substituted  for  the  dilute  sulphuric  acid. 

For  the  advocates  of  milk,  I  would  state  that  the  sour  milks,  such 
as  matzcKjn,  bacillac,  fermillac,  koumiss,  kefir,  and  lactone-butter- 
milk,  are  preferable  to  plain  milk.  Effervescence  should  be  allowed 
to  a  great  extent  to  pass  off  from  koumiss  before  administering, 
and  it  is  preferable  to  dilute  it  some  with  lime-w^ater  or  water. 
Matzoon  and  the  thicker  sour  milks  should  be  diluted  one- half  with 
plain  water,  or  Vichy  that  has  become  flat,  to  avoid  distention. 
Milk»  if  administered,  should  be  diluted  one-half,  preferably  with 
barley-water  or  rice  grueh  In  100  c.c.  of  milk  is  contained  only 
64  calories,  or  640  calories  per  liter;  4  quarts  (liters)  of  undiluted 
milk  would  not  give  more  than  2800  calories  required  for  a  man 
weighing  154  pounds.  The  fallacy  of  pure  milk-diet  is  thus  de- 
monstrated. Rice,  barley,  and  oatmeal  average  about  350  calories 
per  100.  If  milk  is  given,  its  calorie  value  and  digestibility  are  in- 
creased by  these  cereals.     About  li  quarts  (liters)  of  milk,  or  sour 
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milks  thus  diluted,  could  be  given  in  twenty-four  hours.      1  do  not  [ 
advocate   their   use.     Carbonated  waters  while  efferv^escing  add  \Q  ^ 
distention.     Sanatogen,  as  much  as  1  ounce  (32.0)  in  div-ided  doses, 
is  of  value,  given  in  the  broths. 

Boweis.^The  bowels  are  freely  opened  by  calomeU  5  grains  (0*3] 
or  castor  oil,  1^  ounces  (45.0),  on  the  first  day,  and  thereafter  hoi 
saline  enemata,  ij  liters  (1500  c.c.  K  at  no**  to  115*^  F.,  or  if  gas^^ 
enteroclysis  (recurrent),  1  gallon  is  giv^en  A.  M.  and  P.  M.  as  roulmt. 
Hemorrhage »  perforation,  or  appendicitis  are  tlie  only  contraindica- 
tions.  There  is  one  ejcception  to  this  rule:  gentle  bowel  irrigatio© 
with  a  tulx*  and  funnel*  with  hot  normal  saline  solution  at  120*  F. 
during  hemorrhage,  lessens  tympanites  and  helps  contract  the  ves^ 
sels.  Performed  by  the  physician^  if  guarded  by  a  hypodennic  d 
morphin,  \  grain  (q.oi6],  to  prevent  subsequent  jieristalsis.  I  belicvt, 
with  Kaufniann.  the  procediu'e  to  be  of  value. 

1  em peraiure.—  Sponging. — With  diet  and  irrigation  of  the  boin:els 
iitb'batks  are  rarely  necessar>\  Cold  sponging  witli  alcohol  and  water, 
combined  with  friction  when  the  temperature  reaches  102-5°  ^  *^ 
over*  generally  suffices. 

Strong'  has  secured  reduction  of  temperature  and  relief  of  nervous 
symptoms  by  continuous  irrigation  of  the  bowel  with  cold  nonnaJ 
salt  solution  with  tlie  Kemp  tul^e,  in  one  case  witli  ice-cold  waler 
for  an  hour  or  more*  where  baths  failed* 

Baths.— I  am  not  opposed  to  the  Brand  method  as  a  scientific 
procedure  for  its  additional  effects  on  the  pulse  and  on  elimiaatioiK 
If  the  friction  bath  is  given,  it  should  l>e  started  ot  about  90^  F.» 
never  given  below  70*^  F.     Often  the  warm  bath  is  preferable, 

Imprmnsed  Tub, — One  can  improvise  a  bath-tub,  in  foci,  build  it 
about  the  patient,  by  rolling  up  hea\^'  blankets,  in  the  shape  of  bolsters, 
forming  the  shape  of  a  bath-tub.  A  rubber  horse- blanket  or  heavy 
rubber  sheet  is  then  slipped  under  the  patient  and  the  edges  brought 
over  the  rolled  blankets.  Water  at  the  desired  temperature  is  poured 
gently  over  the  patient,  friction  lx;ing  employed  at  the  same  time- 
The  water  is  idtimately  mopi>ed  up  with  large  sponges,  and  the 
patient  dried  in  a  blanket.  The  head  can  be  flexed  and  lie  on  a  W' 
low  just  beyond  the  edge  of  the  tub,  the  shoulders  lyin^  within  it- 
The  feet  can  also  extend  l^yond  the  improvised  tub,  being  wrapp^ 
in  blankets.  This  method  allows  one  to  use  a  short  improvised  tub 
in  the  patient's  Ix^d  and  avoids  practicaUy  all  manipulation  and  lU^^^^ 

The  Nauheim  bath  (Triton  salts),  advocated  by  William  H-  Tb*^^^ 
son,  especially  if  friction  is  combined,  is  superior  to  the  Brand  \y^^' 
In  Fig.  247  is  a  portable  tub,  weight  5  pounds,  excellent  for  pf*^* 
work. 

Strychnin,    ^^    *^    ^V   grain    (0.00108-0.002 1 ),   or    Hoflfmi*^ 
anodyne,  i  dram  (4>o),  may  be  required  in  the  bath.     The  ^^''^'^^ 
duration  of  the  bath  should  be  twenty  minutes,  longer  if  no  reduc^ 
1  Amen  Med,,  Oct.,  1910. 
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of  high  temperature  occurs.  If  the  patient  looks  blue  or  shivers,  he 
5  should  be  remo%  ed. 

Medicinal  Trcatfnent.—Xnllpyx^XxQS  should  be  avoided.  Though 
Chaiitemesse  has  reported  some  results  from  serum-therapy,  it  is 
doubtful  whether  anything  of  value  has  yet  been  obtained,  though 
interesting  data  ha\*e  been  reported  on  the  injection  of  bacterial 
vaccines  by  Walters  and  Eaton. ^ 

Anders  ■  believes  vaccine  therapy  should  receive  a  more  extended 
trial,  and  advocates  it  as  a  prophylactic,  during  convalescence,  to 
prevent  relapses,  to  combat  local  infections  from  the  t\'phoid  bacillus, 
and  for  the  removal  of  typhoid  bacilli  from  the  feces  and  urine.  He 
questions  its  safety  in  the  severe  types. 


Fig*  247,— "Chambers*  portable  balh-tub. 

Bismuth  subnitrate  or  subcarbonate,  in  a  dose  of  15  to  20  grains 
( 1. 0-1.3),  combined  with  the  same  quantity  of  saccharated  pepsin,  I 
employ  every  three  hours,  on  an  average  of  four  doses  a  day.     The 
bismuth  helps  control  the  ulcers.     As  urotropin  causes  disappearance 
I  of  the  bacilli  from  the  urine,  it  would  setm  a  logical  remedy.     Uro- 
tropin, 5  to  iQ  grains  (0,3-0.6),  given  preferably  with  equal  quanti- 
ties of  sodium  benzoate  in  \'ichy  which  has  l>ecome  flat,  is  the  best 
method*     It  should  be  administered  three  or  four  times  a  day  or 
i  oftener,  from  30  to  60  grains  daily.     I  have  apparently  seen  some 
pbenefit  in  lessening  the  temperature  and  tympanites  by  this  method. 
Acetozone  (i:  1000),  given   in  divided  doses,  about  1  to  ij  quarts 
(liters)  per  day,  has  been  favorably  reported  in  some  cases;  each 
is  flavored  with  orange  juice. 

*  Metl  Rec,,  Jan.  16,  1909, 

^Joui.  Amer.  Med.  Assoc..  Dec  io>  iqio. 
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Proctoclysis.— KicsTTiELn '  suggests  the  value  of  proctoclysis  in  the 
severe  cases^  as  it  increases  urinary  flow  and  lessens  nerv^ous  symp-J 
toms.     As  an  aid  to  elimination  of  the  toxins  the  writer  believes  it  maj 
prove  of  value.     It  is  also  useful  when  i>erf oration  and  sepsis  occur. 

Tympanites, — Hot  fomentations  and  turpentine  stupes  are  em-  i 
ployed.  The  ice-bag  is  best  in  many  cases,  A  rectal  tube  may 
inserted,  or  a  soapsuds  enema  containing  oil  of  turpentine,  i  dram 
(4,0),  be  given.  Spirits  of  turpentine,  lo  to  15  minims  {0.592-1.184), 
can  be  given  three  or  four  times  a  day,  or  resin  turpentine,  3  grains 
(0.194),  four  times  a  day»  or  oil  of  cinnamon,  j  to  5  minims  (0.178- 
0.296),  every  two  hours.  Charcoal,  5  grains  (0.3).  bismuth  subni- 
trate.  15  grains  ([,0),  beta-naphthol,  3  grains  (0,194),  or  ichthaJbin, 
ichthoform,  or  formidin,  5  grains  (o.j),  every  three  to  four  hours, 


Fig.  24S, — postural  treutnient  for  acute  dilatation  of  stomach  and  inttLsLines  in 

typhoid  fever, 

may  be  substituted.    Acute  distention  is  relieved  by  enteroclysis. 
acute  dilatation  of  the  stomach  is  often  associated,  lavage  is  also 
value.     This  is  especially  true  in  distention  with  active  hemorrhage- 

A  thorough  bowel  action  should  at  once  be  secured  if  there  is  nal 
hemorrhage.     Eserin,  ^j^  grain  (0,00108)  by  hypodermic,  may  be  of 
value  for  this  purpose.     Several  doses  may  be  required  at  tw^o-hour 
intervals,  two  or  three  in  all»  each  guarded  with  strychnin,  g^^  grain. 

As  I  order  magnesium  sulphate  or  citrate,  i  dram  (4*0)  every 
second  or  third  day,  in  addition  to  the  rectal  irrigation,  tympanites  is 
rare. 

In  Fig.  248  is  illustrated  the  correct  position  to  relieve  pressure 

from  tympanites;  pulse  and  respiration  lessened  20  points  as  a  result, 

and  the  tympanitic  area  in  the  thorax  diminished  4  inches, 

^  Jour.  Amer.  Med,  Assoc.*  Jan,  29,  1910, 
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Diarrhea. — ^Tbe  bismuth  preparations,  chalk,  and  occasionally  a 
little  opium  (see  chapter  on  Diarrhea),  may  be  required,  and  the 
enemata  should  be  stopped  for  twenty-foiu'  hours,  if  the  movements 
are  excessive. 

Constipaiian  does  not  occur  with  the  methods  described. 

Hcfnorrkage, — Morphin»  J  grain  (0.016),  by  hypodermic,  is  indi* 
cated,  and  the  ice-bag  should  be  immediately  applied.  Then  lactate 
of  calcium,  15  grains  (i.o),  is  given  wiUi  2  to  4  drams  (60.0-125.0)  of 
5  to  iQ  per  cent,  gelatin  solution;  chlorid  of  calcium,  10  grains  (0.6), 
may  be  substituted.  Thereafter^  lactate  of  calcium,  10  grains  (0.6), 
with  2  ounces  (60.0)  of  10  per  cent,  gelatin  ever\^  four  hours.  Ernutin^ 
5  minims  (o.2g6),  may  Ix*  given  by  hypodermic. 

William  H.  Thomson  recommends  the  following: 


H.      Pulv.  opii  1 

Argeiiti  niiratis  « 
Resin  ttirpentim.^ 
Liquor  pota.s5ii . . 

Licorice  pulv 

Divide  inlo  60  pills. 
Sig. — Two  pills  every  four  hours, 
two- hour  intervars. 


as  i^r-  V  (0,3); 

3ij  (8.0); 

5j  (40); 

q.  s.  — ^M. 

They  may  be  given  for  a  few  doses  at 


Large  doses  of  opium  should  be  avoided,  as  they  obscure  symp- 
toms. 

r 


I'i^,  241^— IlyjuHJerntucIvsis  in  thu  i]]uli]Tnh:>r  n.^tMi)ii. 


Adrenalin  (i:  1000).  5  to  lo  minims  (0.2 e^u     .vv-:J*  has  been  ad- 
vocated by  hypodermic,  but  it  may  increase  pulse-tension  too  mark- 


646 


DISEASES  OF  THK   STOMACH  AND   IfrTESTTNBS 


ediy.  The  administration  of  human  serum  may  be  indicated  in 
severe  hemorrhage, 

Hypodermoclysis,  preferably  in  the  iholumbar  region,  as  in  Fig. 
249,  with  normal  salt  solution,  may  be  required,  or  even  infusion. 

At  any  time,  on  the  appearance  of  blood  in  the  stool  or  of  sus- 
pected hemorrhage,  stop  enteroclysis  and  baths  (if  they  are  being 
given)  at  once. 

Perforation  and  Peritonitis. — Early  operation  Ls  indicated. 

Heart  Stimulants.- — Strychnin  sulphate,  /^  to  ^j^  grain  (0.00108^ 
0.0026),  every  tfiree  or  four  hours  by  hypodermic,  or. 

I^.     Pulv.  camphor. , gr.  viiss  (0.5); 

Slerik  almond  oil irpxx  (1 .  184). — M, 

Sig. — One  dose  every  four  lo  six  hours  by  hyiKxlermic  may  be  required, 
especially  if  there  are  cardiac  complications. 


Aromatic  spirits  of  ammonia  or  Hoffmann's  anodyne »  in  i-dram 
(4.0)  doses,  are  useful  in  emergency. 

Caffein  citrate,  1  to  2  grains  (o«o65-o,02 1 )  evTry  three  or  four 
hours,  is  of  service;  it  ma>^  be  given  by  hypodermic  in  the  form  of 
sodii  salicylate  of  caffein  or  sodium  benzoate  of  caffein. 

Some  advise  alcohol,  S  to  12  ounces  (250-375  cc),  in  divided 
doses,  but,  like  Seibert,  I  have  not  foontl  it  necessary.  Large  doses 
of  tincture  of  dtgitahs  or  digitalone.  5  to  15  drops  every  four  hours, 
may  be  added  in  the  case  of  alcoholics.  Careful  stimulation  with 
drugs,  I  l3elieve,  causes  less  strain  on  the  kidneys.. 

The  former  views  as  to  the  \  alue  of  alcohol  as  a  food,  or  its 
power  to  increase  the  capacity  for  work,  seem,  by  scientific  research, 
to  be  pretty  thoroughly  exploded.  Its  use  in  the  arctic  regions, 
where  food  of  high  calorie  value  is  at  a  premium,  has  been  found  to 
be  deleterions.  In  sudden  emergency,  as  a  heart  stimulant,  it  is  of 
value,  but  its  prolonged  use  as  a  circulatory  tonic  has  l^een  shown 
to  be  harmful.  Proper  individual  dosage  is  diflicult  to  estimate, 
and  the  strain  on  the  already  damaged  eliminating  organs  in  typhoid 
fever  is  severe. 

Professor  Frederick  S.  Lrce,^  in  a  series  of  experiments,  finds  that  in 
small  quantity  ethyl  alcohol  does  not  appear  to  exert  any  action  on 
frog's  muscle;  while  in  medium  quantity  it  increases  the  rapidity  of 
contraction  and  relaxation,  and  increases  the  working  time,  f.  f., 
delays  fatigue.  In  large  quantities  it  exerts  an  imfavorable  action, 
the  reverse  of  that  caused  by  medium  quantities  of  the  drug,  r  f., 
it  hastens  fatigue.  The  advocates  of  the  use  of  alcohol  in  typhoid 
fever  administer  it  in  considerable  quantities.  Moreover,  the 
author  wishes  to  call  to  the  reader's  attention  that  alcohol  interferes 
with  the  oxidation  process. 

For  Nenfous  Symtptmns. — Warm  or  cool  packs  with  ice-bag  to 
the  head,  and  at  times  bromids  or  opiates,  are  indicated. 

*  The  Action  of  Alcohol  on  Muscle,  Amer,  Jour,  of  Physiol.,  1902,  viii,  p.  61. 
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For  Headache, — Cold  applications  and  the  bromids  are  indicated. 

For  Sleeplessness. — Sulphonal,  trional,  or  veronal,  lo  grains  (0.6). 

Bacilluria, — Urotropin  and  benzoate  of  soda,  of  each  10  grains 
(Q.6),  every  three  hours  by  mouth,  or  by  enema  if  nausea,  should  be 
given  in  colon  bacillus  infection. 

Care  should  be  taken  to  guard  against  l>ed-sores.  Tender  toes 
should  he  protected  from  the  weight  of  the  sheets,  and  hyperexten- 
sion  of  the  feet  should  l>e  avoided.  In  some  cases  a  water-  or  air-lx'd 
or  an  old  sheepskin  spread  under  the  patient,  as  suggested  by  Thom- 
son, may  be  required. 

Far  Renal  Insuffitiency, — Cream  of  tartar  lemonade:  Cream  of 
tartar,  i  dram  (4.0);  juice  of  2  lemons;  saccharin,  i  grain  (0.063); 
water,  f  quart  (liter).  Drink  in  divided  doses  during  the  day.  Recur- 
rent enteroclysis  with  normal  saline  solution  at  120*^  F.  and  procto- 
clysis are  useful.  Caffein  citrate,  5  grains  (0.5),  t.  i.  d.,  is  of  value, 
or  an  equivalent  of  a  soluble  preparation  of  cafTein  by  hypodermic. 
Hypodermoclysis  may  Ix?  necessary,  or  proctoclysis. 

Colitis  should  receive  treatment  as  described  in  that  chapter. 
Del  a  fie  Id  ^  has  secured  results  in  membranous  colitis  by  irrigation 
with  2  quarts  (liters)  of  bichlorid  of  mercury  (i :  10,000)  with  the  re- 
current tube. 

Complications  should  receive  appropriate  treatment. 

Convalescence. — It  is  usually  preferable  to  have  a  normal  tem- 
perature for  a  week  before  commencing  with  solid  focxl.  vSoft -boiled 
eggs,  milk-toast,  jellies,  and  a  little  scraped  lieef  should  l>e  first  tried. 

In  some  prolonged  cases,  with  temperatures  of  99^  to  100°  F,, 
cautious  feeding  may  Ix?  attempted  with  the  above  materials.  I 
have  seen  the  temperature  fall  as  a  result. 

Bacilluria  I  l>elieve  a  frequent  cause  of  slight  persistent  tempera- 
ture. This  should  receive  treatment  as  already  described.  The 
patient  should  first  sit  up  for  a  brief  period  about  the  tenth  day  of 
normal  temperature. 

During  convalescence  the  itrine  should  be  particularly  examined 
for  colon  and  typhoid  bacilli,  and  nrotroptn,  10  grains,  with  an  equal 
^quantity  of  sodium  l>enzoate,  should  be  given  three  or  four  times 
'daily.  The  urine  should  be  free  from  typhoid  bacilli  before  discharg- 
ing the  patient. 

PARATYPHOID  FEVER 

This  is  a  term  applied  to  a  group  of  diseases  which,  in  their  clinical 
course^  may  somewhat  resemble  typhoid  fever. 

Etiology. — Paratyphoid  fever  is  caused  by  the  micro-organisms 
known  as  Bacillus  paratyphosus  A  and  Bacillus  paratyphosos  B,  which 
liffer  in  their  agglutination  reactions,  that  is,  the  blood-serum  of  the 
itient  agglutinates  the  cultures  of  the  causative  organism.  The 
rganisms  are  isolated  from  tlie  blood,  urine,  or  feces.     They  are  in- 

*  Enteroclysis,  Hypodermoclysis,  aiid  Infusiotx  (Kemp). 
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ter mediate  between  the  Bacillus  typhosus  and  the  Bacillus  coli.  In 
the  epidemics  abroad,  Bacillus  paratyphoid  B  is  recovered  from  much 
more  frequently  tlian  the  paratyphoid  A,  whic-h  seems  more  common 
in  America.^  Recently,  howe%'er,  in  an  epidemic  in  Virginia,  an 
epidemic  from  paratyphoid  B*  in  all  35  cases,  has  been  reported  by 
Hoskins.^  The  Bacillus  paratyphosus  B  also  has  an  etiologic  rela- 
tionship to  bacterial  food  (meat)  p^^isoning,  and  the  question  has 
arisen  %vhether  there  is  a  common  infectious  disease,  assuming  an 
acute  form  as  meat-poisoning  and  a  subacute  form  as  parat\  phoid 
fever.  The  Germans,  in  fact,  assert  that  meat,  particularly  beef,  is 
the  habitat  of  the  germ  of  Bacillus  paratyphoid  B,  and  that  the  icvtt 
is  produced  by  toxins  generated  by  these  bacilli  in  ingested  beef. 
They  describe  one  variety  resembling  ptomain-poisoning,  occurring 
with  prodromal  symptoms,  such  as  bronchitis,  nose-bleed,  headache, 
malaise,  and  abdominal  tenderness.  There  is  at  first  a  high  tempera- 
ture, which  subsides  after  the  administration  of  calomel.  Subse- 
quently, the  temperature  curve  is  very  little  above  normal,  though 
tympanites^  gurgling  in  the  right  iliac  fossa,  rose-spots,  enlarged 
spleen,  abdominal  soreness,  and  increased  pulse-rate  are  present. 
This  variety  lasts  seven  to  eleven  days. 

A  second  variety  is  characterized  by  a  higher  temperature  and 
symptoms  simulating  typhoid  fever,  and  lasts  eleven  to  fourteen  days, 
and  in  several  cases  three  weeks.  Pr(X»scher  ^  and  Roddy  have  con- 
ducted some  interesting  investigations  on  the  paratyphoid  A  and 
B  bacilli.  These  types  of  paratyphoid  bacilli  can  readily  be  differ- 
entiated from  the  Bacillus  typhosus  and  the  Bacillus  coli. 

Mode  of  Injcctionr — Ingestion  of  meat  containing  the  germ  of  the 
Bacillus  paratyphoid  B  is  claimed  as  a  cause  of  this  type,  while  the 
usual  methods  of  conveyance  are  the  same  as  of  typhoid  fever,  such 
as  the  food,  water,  by  the  fomites,  urine,  fmgers.  and  flies. 

Pathology*^ There  are  splenic  enlargement  and  intestinal  ulcera- 
tions, resembling  those  of  dysentery  rather  than  of  typhoid  fever* 
There  is  involvement  of  the  solitar}'  and  agminated  follicles  and  of 
the  mesenteric  glands. 

Inciihation.—'Th^  incubation  is  generalh'  shorter  than  that  of 
typhoid,  though  in  Hoskins*  cases  it  averaged  in  50  per  cent,  nine  to 
eleven  days.  The  prodromal  symptoms  are  languor,  headache,  tor- 
por, and,  in  some  cases,  nose-bleed  and  muscular  pains.  There  may 
be  discomfort  in  the  abdomen  and  constipation,  though  occasionally 
a  diarrhea.  The  headache  is  often  quite  severe,  and  the  prodromata 
are  usually  shorter  and  more  sudden  than  with  typhoid.  There  is 
bronchitis  in  some  cases,  coming  on  shortly,  the  headache  is  constant, 
and  some  chilliness  is  complained  of  in  some  cases,  particularly  in  tlie 


^  H.  Fox,  Univ.  Penna.  Med.  Bull.,  1905,  vol.  xviii;  and  Proescher  and  Roddy^^ 
Jour  Amer.  Med.  ,'\ssoc,.  Feb.  6,  1909, 

*  Jour.  Amer.  Med.  Assoc.,  March  19,  1910. 
^Archiv.  of  Int.  Med.,  March,  1910. 
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extremities.  The  temperature  frequently  rises  more  rapidly  than  in 
typhoid,  at  times  there  being  a  high  initial  temperature,  even  to 
104°  F.  The  morning  remissions  are  more  marked  than  in  typhoid 
fever.  Paul '  reports,  in  fact,  a  series  of  cases  in  which  there  was  a 
daily  remission  nearly  to  normal.  The  pulse  is  rapid,  120  or  more, 
but  there  is  usually  no  dicrotism.  Delirium  rarely  occurs.  Nausea  is 
frequently  present,  but  vomiting  is  not  very  frequent.  Tympanites 
is  frequently  present,  though  not  as  marked  as  in  typhoid.  There 
may  l>e  abdominal  pains  in  the  lower  abdomen,  though  some  cases  are 
reported  of  severe  gastric  pain.  Constipation  is  the  rule,  though 
diarrhea  sometimes  occurs.  In  Hoskins*  cases  the  stools  were  at 
first  normal,  later,  green  tinted  with  yellow,  and  later,  watery,  with 
the  peculiar  tint  noted.  The  urine  is  scanty  and  high-colored,  with, 
at  times,  albumin  and  casts.  Intestinal  hemorrhage  may  sometimes 
occur,  but  it  is  not  as  severe  as  wth  typhoid,  and  is  usually  not  recur- 
rent. Perforation  has  not  l>een  reported.  Bronchitis,  as  noted,  is  quite 
frequent.  The  tongue  becomes  thickly  coated,  particularly  toward 
the  center,  and  the  edges  may  remain  red  and  granular.  The  tongue 
is  moist  and  does  not  dry  and  crack  as  with  typhoid,  and  there  are 
no  sordes.  The  spleen  is  enlarged,  but  generally  not  as  markedly  as 
with  t\T:hoid.  In  many  cases  there  are  severe  pains  in  the  muscles 
and  nerves.  The  skin  is  at  first  dry,  but  later  becomes  moist,  Rose- 
spots  appear  on  the  third  or  fourth  day,  and  may  Ije  seen  in  successive 
crops  over  the  alxlomen,  chest,  and  back.  In  Hoskins'  cases  there 
was  dilatation  of  the  pupils  which  persisted  throughout  the  disease. 
In  his  cases  also  day  dreaming,  illusions  with  no  delirium,  were  reported 
in  25  per  cent.,  and  most  of  his  patients  %vere  children. 

Some  of  the  cases  of  paratyphoid  infection,  as  already  noted,  are 
more  of  a  ptoraain  type,  a  high  initial  rise  of  temperature  with  nausea 
and  vomiting,  with  a  rapid  subsidence  of  temperature  after  the  ad- 
ministration of  calomel. 

Course, — The  course  of  paratyphoid  is  more  frequently  rather 
short,  the  highest  temperature  being  reached  on  the  third  or  fourth 
day,  remaining  high  for  three  or  four  days,  and  then  abating  by  lysis. 
It  may  *>ccasionally  be  prolonged,  though  usually  it  is  much  shorter 
than  typhoid,  and  relapses  are  rather  rare. 

Complications. — Bronchitis  often  accompanies  it.  Neuritis,  ne- 
phritis, and  cardiac  disease  are  not  as  liable  as  with  enteric  fever. 
Intestinal  hemorrhage  is  quite  rare  and  never  alarming  Perfora- 
tion has  never  CK-curred.  Parotiditis,  arthritis,  otitis,  and  osteo- 
myelitis have  been  reported. 

Diagnosis. — The  onset  of  paratyphoid  fever  is  more  abrupt,  the 
initial  headache  is  more  severe,  the  temperature  rises  more  rapidly, 
the  daily  remissions  are  more  marked,  the  tongue  remains  moist, 
there  are  no  sordes,  and  intestinal  hemorrhage  is  not  frequent  and  is 
not  apt  to  r^ecur.  Perforation  has  never  been  reported.  The  Widal 
'  N.  Y.  Med.  Jour.,  Oct.  22,  1910. 
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reaction  is  absent.  The  specific  agglutination  reactions  occur  to 
Bacillus  paratyphoid  A  or  B,  and  the  causative  micro-organisms  can 
be  cultivated  from  the  feces,  urine,  blood,  and  from  the  rose-spots. 
These  all  serve  to  differentiate  from  typhoid  fever. 

With  Brill's  disease  the  cultures  from  the  blood,  lu-ine,  and  feces 
are  negative.  Widal  reaction  is  negative.  The  type  of  fever  is 
peculiar.  There  is  no  intestinal  hemorrhage  and  rapid  convalescence 
occurs. 

Prognosis.— Most  patients  recover,  though  a  fatal  result  may 
occur. 

Treatment.— This  is  essentially  the  same  as  typhmd  fever.  The 
same  precautions  should  be  taken  regarding  safe-guarding  the  lorine, 
feces,  etc.  Urotropin,  10  grains  (0.6),  with  Ijenzoate  soda,  10  grains 
(0.6),  should  be  given  four  or  five  times  a  day  to  disinfect  the  blood. 
Autogenous  vaccines  may  be  employed  of  the  specific  baciili  found  ii 
each  case. 

BRILL^S  DISEASE 

Definition. — This  is  an  acute  infectious  disease  of  unknown  origin  * 
and  pathology,  characterized  by  a  short  incubation  period,  a  period 
of  continuons   fever,    intense   headache,   apathy,  and  prostration,  a 
profuse  and  extensive  maculopapular  eruption »  tlie  fever  ceasing  at 
the  end  of  between  one  and  two  weeks*  either  by  crisis  or  lysis. 

History, — The  attention  of  the  medical  profession  was  first  calk 
to  this  disease  by  Nathan  E.  Brill/  who  demonstrated  tliat  it 
sessed  peculiar  characteristics  which  differentiated  it  from  typhoid 
and  paratyphoid  fever.  He  has  made  a  study  of  255  cases.-  Ziegel  ^ 
reports  3  cases. 

Incubation. — This  varies  from  a  sudden  onset  to  fourteen  days. 

Etiology. — The  disease  is  infectious,  the  cause  as  yet  undiscovered. 
There  is  no  positive  evidence  as  yet  that  the  disease  is  communicable, 
as  in  Briirs  255  cases  members  of  the  same  family  or  occupants  of 
the  same  house  were  never  attacked.  W*  Coleman,  however,  has 
observed  4  cases  from  the  same  family  and  household.  Clinic- 
ally the  disease  bears  more  resemblance  to  a  mild  typhus  than  it 
does  to  typhoid  fever,  and  in  a  mild  epidemic  of  typhus  it  w^ouldJ 
be  difficult  to  differentiate.  Its  non -epidemic  character,  its  usua 
non-communicabilityj  its  uniform  picture,  and  the  usual  absence 
grave  and  fatal  cases  are  against  the  view  that  it  is  a  modified  t\"phus, 
Br  ill,*  however,  reports  a  fatal  case. 

Males  are  more  commonly  affected  than  females,  and  it  is  more 
frequent  between  twenty  and  forty  years.  The  largest  number  of 
cases  occur  in  summer. 

Symptoms. — After  a  few  days,  marked  by  malaise^  loss  of  appetite, 

*  N.  Y.  Med.  Jour.  Jan,  8  and  15*  1898;  Amer.  Jour  Med.  Sci..  April,  i9»0' 
'  Amer,  Jour.  Med.  Sci-,  Aug.  tqli. 

'  Med.  Rcc.  June  25.  iqio. 

*  Amer.  Jour.  Med.  Sci.,  Aug.  191 1. 
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nausea,  and  slight  headache,  the  invasion  is  usually  abrupt,  ushered  in 
with  a  chill  or  chilly  sensations,  followed  by  severe  headache  and  a  high 
fever.     Occasionally  there  is  vomiting,  usually  general  pains,  or  pains 
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in  the  back.  The  headache  becomes  intense  and  there  is  marked 
prostration,  with  a  rising  temperature.  The  temperature  curve 
reaches  its  height  in  two  to  tliree  days,  and,  WTth  but  slight  daily 
remissions,  remains  constant.  The  temperature  is  shown  in  Fig^ 
25a  and  251.  The  eyes  are  dull  and  suffused  and  the  face  flushed. 
The  patient  is  dull  and  prefers  to  be  let  alone.  The  tongue  is  coaled 
and  moist.  On  the  fifth  or  sixth  day  an  eruption  appears  on  tbr 
abdomen  and  back,  and  spreads  rapidly  to  the  chest  and  to  tlie 
extremities.  It  is  sometimes  seen  on  the  neck,  palms,  and  soles  in 
addition*  The  rash  is  profuse  but  discrete,  and  sometimes  small 
patches  are  formed.  It  is  maculopapular  in  character,  dull  red  in  cdor, 
slightly  raised,  and  the  spots  usually  have  an  oval  indistinct  outlini;. 
They  fade  somewhat  under  pressure,  but  do  not  disappear  entirely. 
At  times  hemorrhagic  spots  are  interspersed  with  the  other  lesions. 

The  eruption  fades  rapidly  at  Uie  time  of  defervescence,  but  its 
remains  are  seen  for  some  days  as  brownish  stains. 

The  bowels  are  obstinately  constipated.     The  spleen  is  frequently 
enlarged*    Herpes  labialis  is  sometimes  present.    leukopenia  is exctp* 
tional ;  at  times  there  are  9000  to  1 1 ,000  leukocytes,  though  often 
absolute  and  differential  leukocyte  count  is  normal  unless  there 
complications.     About  the  twelfth  to  fourteenth  day  the  fever  m 
other  symptoms  disappc*ar  and  rapid  convalescence  follows. 

Complications.^Rronchitis  develops  early  in  some  cases,  Broti- 
chopneumonia  is  rare,  in  which  event  marked  leukocv'tosis  occurs. 
Meningismus,  rigidity  of  the  neck,  contracted  pupils,  and  bilateral 
Kernig's  sign  are  sometimes  present.  Phlebitis  has  been  obsened 
once  and  otitis  media  once. 

Diagnosis.—  The  absence  of  the  Widal  reaction  and  negative  blocKi, 
stool,  and  urine  cultures  exclude  typhoid,  parat>^hoid,  and  typhoid 
colon,  or  intermediate  infections.  Leukopenia,  which  occurs  in  typhoid , 
is  absent  in  Briirs  disease.     The  character  of  tlie  onset,  absence  o* 
intestinal  hemorrhage,  type  of  fever,  character  of  the  eruption^  ano 
rapid    convalescence    exclude    typhoid    fever.     Its    apparent   noix- 
communicability,   the  uniformity  of  its  type,  and  absence  of  fataX 
cases  seem  to  exclude  typhus  fever. 

The  occasional  meningismus  which  occurs  suggests  meningitis, 
lumbar  puncture  shows  its  absence. 

Influenza  can  be  excluded   by   the  history  and  by  the  spee""9 
recovery  from  Brill's  disease.  ^ 

Pro^osis<^So  far  one  dea. th  has  occurred.  ^H 

Treatment— As  a  matter  of  precaution,  the  stools,  urine,  bed(b"« 
etc.,  are  disinfected,  and  the  same  prophylactic  measures  takei^  ^ 
with  typhoid  fever.  Sponging  or  friction  baths  should  l>e  employe^  , 
relieve  temperature.  Plenty  of  water  should  be  given  and  tlie  ^ 
should  be  fluid,  preferably  strained  broths  and  gruels.  Cj>ne  t^*^ 
employ  sour  milks,  such  as  matzoon  with  Vichy,  koumiss,  lactc^^ 
buttermilk,   bacillac,  etc.,  or  equal  parts  of  milk  and  lime-wa 


fat^ 
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The  bowels  should  be  opened  freely  with  calomel,  5  grains  (0.3),  and 
a  daily  movement  should  be  secured.  For  headache,  cold  applica- 
tions and  the  bromids  are  indicated. 

For  the  muscular  pains  the  following  is  of  value: 

I^.     Phenacetin gr.  iij ; 

Acetanilid gr-  ij ; 

Caffein  citrate gr.  i. — M. 

Sig. — One  capsule  three  or  four  times  a  day. 

Brill  *  finally  concludes  that,  though  inoculation  experiments  with 
animals  were  a  failure,  clinically  the  disease  resembles  a  mild  typhus, 
and  that  it  may  eventually  prove  to  be  an  attenuated  modification 
of  this  disease.  The  writer  describes  Briirs  Disease  under  the 
typhoidal  group,  for  the  purpose  of  differential  diagnosis. 

*  Amer.  Jour.  Med.  Sci.,  Aug.,  191 1. 
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INTESTINAL  HEMORRHAGE 

It  would  seem  advisable  to  refer  to  the  various  causes  of  intes- 
tinal hemorrha^^e  for  the  purpose  of  diagnosis.  Among  such  are 
dysentery,  typhoid,  yellow  fever,  malarial  poisoning,  ulceration 
from  %*arioiis  causes^  cancer,  sciirw,  purpura,  traumatism »  volvulus, 
intussusception  after  reduction  of  a  strangulated  hernia,  excessive 
use  of  laxati%^es,  hemorrhoids,  injury  (traumatism )»  venous  hyperemia 
of  the  intestines  due  to  diseases  of  heart  or  lungs,  stasis  or  obstruction 
of  the  portal  system,  such  as  cirrhosis  of  the  liver,  injury  from  dried 
scybalse,  ankylostoma,  isolated  venous  varicosities,  arterial  aneur>^sms 
of  the  intestinal  wall,  aneurysms  in  adjacent  arteries,  as  of  the  hepatic^ 
from  w^iich  blood  may  enter  the  bile-passages  and  be  passed  by  the 
boweL  One  case  is  reported  resulting  from  ptmctures  in  the  intes- 
tines made  by  a  male  round  worm. 

A  peculiar  type  of  enterorrhagia  occurs  with  no  anatomic  changes, 
but  there  is  probably  an  alteration  in  tlie  walls  of  the  blo<xl -vessels. 
Thus,  intestinal  hemorrhages  have  occurred  in  phthisis  w^hen  there 
w^ere  no  tdcers. 

Intestinal  hemorrhages  in  pernicious  anemia,  leukemia,  scurvy, 
morbus  maculosns^  septicemia,  icterus,  phosphorus-poisoning,  inter- 
mittent fever,  and  erysipelas  probably  l>clong  to  this  class.  Amy- 
loid degeneration  may  be  complicated  by  intestinal  hemorrhages. 
Some  believe  vicarious  hemorrhage  may  take  the  place  of  menstrua- 
tion. 

There  may  be  collapse,  with  all  the  symptoms  of  internal  hemor- 
rhage, and  blood  may  or  may  not  pass  from  the  rectum.  The  blood 
may  be  bright  red,  brown,  or  like  coffee-grounds. 

No  visible  blood  may  appear  in  the  stools,  and  it  may  be  detected 
only  by  tests  for  occult  blood- 
Microscopic  examination  may  show  the  presence  of  red  blood- 
corpuscles  and  hematin. 

Treatment. — The  immediate  hemorrhage  should  be  treated  as 
described  under  Hemorrhage  in  Typhoid ,  and  the  cause  should  be 
determined  and  treated, 
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ULCERS  OF  THE  INTESTINES 
EmoDENAL  Ulcers 

In  considering  the  subject  of  duodenal  ulcers,  it  is  necessary  to 
briefly  classify  the  various  types  which  occur.     They  are  as  follows: 

1.  Simple  duodenal  ulcer,  or  peptic  ulcer  of  the  duodenum,  or 
chronic  duodenal  ulcer  (Moynihan). 

2.  Duodenal  ulcer  due  to  burns  or  scalds. 

3.  Duodenal  ulcer  due  to  the  uremic  condition. 

4.  Tul:>erculous  ulcer  of  the  duodenum. 

5.  Duodenal  ulcer  due  to  Mela^na  neonatorum  and  to  purpura. 

6.  Embolic  or  thrombotic  ulcer  of  the  duodenum,  as  with  appendi- 
citis. 

7.  Amyloid  ulcer  of  the  duodenum. 

8.  Duodenal  ulcers  in  infectious  diseases,  as  in  pneumonia  (rare), 
typhoid,  erysipelas^  and  varioloid. 

9.  Duodenal  ulcers  have  been  reported  in  isolated  cases  of  acute 
pemphigus  and  pellagra. 

10.  Syphilitic  gummatous  ulcer  at  the  pyloric  ring,  involving  the 
stomach  or  duodenum,  or  both. 

SIMPLE  DUODENAL  ULCER 

(Synonyms- — Duodenal    Tlcer;    Ileus    Duodeiii    Pepticum — Leube;    Round    or 
Perforating  t  Ictr;  Chronic  Duotienal  llcer^Moynihaivj 

The  earliest  mention  of  duodenal  ulcer  occurs  in  the  London 
Medico-Chirurgical  Transactions  of  1817,  voL  viii,  p.  232. 

The  condition  is  characterized  by  a  defect  of  the  mucous  membrane 
of  the  duodenum,  usually  tending  to  run  a  protracted  course,  though 
in  some  instances  it  may  be  acute.  Mayo  *  believes,  however,  that 
acute  ulcers  are  usually  toxic.  One  may  say.  in  general,  that  duodenal 
ulcer  presents  the  appearance  and  characteristics  of  ulcer  of  the 
stomach. 

Etiology. — The  cause  is  generally  believed  to  be  the  action  of  the 
acid  gastric  juice  upon  the  mucous  membrane  of  the  duodenum, 
whose  nutrition  and  vitality  have  previously  l^en  impaired  as  a  result 
of  circulatory  derangement.  Chlorosis  seems  to  play  no  part  in  its 
production. 

Codman  -  advances  the  theory  that  more  or  less  obstruction  is 
produced  in  some  cases  by  the  pressure  of  the  superior  mesenteric 
arterv'  on  the  duodenum,  and  as  a  result  the  secretions  of  the  pancreas 
and  liver  may  at  times  be  thrown  backward  on  the  first  part  of  the 
duodenum,  wiiich  is  unfitted  to  withstand  the  long-continued  action 
of  these  secretions,  since  the  mucosa  is  histologically  attd  develop- 
mentally  different  from  the  rest  of  the  duodenum,  and  is  more  closely 
allied  to  that  of  the  stomach. 

The  author  believes  that  if  pressure  obstruction  from  the  superior 
mesenteric  artery  were  a  factor,  one  would  frequently  find  duodenal 

*  Boston  Med.  and  Surg.  Jour.,  April  6.  1911.  '  Ibid..  Nov.  25.  1909. 
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ulcer  associated  with  splanchnoptosis,  which,  acccMtling  to  some, 
favors  chronic  mesenteric  traction.  The  writer  has  seen  no  prepon- 
derance of  duodenal  ulcers  in  such  cases. 

Mayo  believes  the  acid  thyme  attacking  the  mucosa  of  the 
duodenum  to  be  an  important  factor,  and  that  when  the  diyme  bas 
been  neutralized  by  the  alkaline  juices  of  the  duodenum  it  ceases  to 
produce  irritation.  He  shows  that,  owing  to  anatomic  fonnatioo, 
the  alkaline  juices  reach  a  higher  level  in  females  than  in  males, 
and  hence,  the  lesser  number  of  ulcers  of  the  duodenum  in  females. 
R.  T.  Morris  ^  believes  that  toxic  endarteritis,  or  toxic  spasm  of  the 
terminal  arteries  in  the  duodenum,  to  be  an  explanation  of  the  cause 
of  duodenal  ulcer  in  most  cases.  Cobweb  adhesions,  interfering  with 
motility  and  leading  to  acid  hypersecretion  with  local  injury  of  the 
mucosa,  he  deems  factors  in  other  cases,  or  that  col(»i  bacilli  in  the 
terminal  blood-vessels  may  produce  an  infarct. 

Frequency. — There  are  wide  discrepancies  in  the  opinions  of 
various  observers  as  to  the  frequency  of  duodenal  ulcer.  The  writer 
is  now  referring  to  the  peptic  type.  Trier  places  it  as  i  to  9  to  the 
gastric  as  to  frequency;  while  Andral  gives  i  duodenal  to  40  gastric 
ulcers;  and  Starke,  i  duodenal  to  12  gastric.  Moynihan  believes 
duodenal  ulcers  to  be  quite  common ;  and  Wm.  J.  Mayo  has  demon- 
strated that  many  pyloric  ulcers  are  found  to  have  their  origin  in  the 
duodenum,  and  in  many  cases  it  is  impossible  to  differentiate  between 
the  two  conditions.  Codman  believes  duodenal  ulcer  to  be  more 
frequent  than  gastric  ulcer,  and  to  be  even  as  common  as  acute 
appendicitis.  Deaver  ^  holds  that  duodenal  ulcer  outnumbers  gastric 
ulcer  in  the  proportion  of  2  to  i ,  and  probably  more.  The  writer 
believes  that  undoubtedly  many  cases  have  been  diagnosed  as  gastric 
ulcer,  which  were  duodenal  ulcers  lying  close  to  the  pyloric  ring. 
Ulcer  of  the  duodenum  is  more  frequent  than  is  generally  supposed, 
but  not  as  frequent  as  gastric  ulcer,  in  the  author's  opinion. 

Moynihan  holds  that  chronic  duodenal  ulcer,  as  far  as  concerns 
the  cases  coming  to  the  surgeon,  is  a  more  frequent  disorder  than  is 
ulcer  of  the  stomach. 

Age. — It  occurs  most  frequently  between  the  ages  of  fifteen  and 
sixty.  It  occurs  in  the  various  decennial  periods  as  follows  in 
Moynihan's^  cases: 

Years. 

I  to  10 None 

10  to  20 3 

20  to  30 37 

30  to  40 56 

40  to  50 45 

50  to  60 27 

60  to  70 II 

Age  not  stated 7 

*  Amer.  Jour,  of  Surg.,  April,  191 1. 

'N.  Y.  Med.  Jour.,  March  18,  1911. 

■  Duodenal  Ulcer,  W.  B.  Saunders  Co.,  1912. 
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This  table  refers  to  the  peptic  type  of  duodenal  ulcer.  With 
melena  neonatorum  duodenal  ulcer  is  not  so  uncommon  in  infants. 

The  youngest  was  seventeen  years  of  age  and  the  oldest  sixty- 
seven.  These  were  the  ages  given  at  the  time  of  operation  and  not 
at  the  commencement  of  the  symptoms.  Many  of  the  patients  who 
were  over  forty  had  had  symptoms  for  some  years.  Case  163^  age 
forty-nine,  had  had  symptoms  for  forty  years,  or  they  dated  from 
the  age  of  nine  (see  page  412,  Moynihan^).  The  operative  findings 
in  this  case  appear  to  the  writer  as  an  ulcerative  process  originating 
in  the  gall-bladder  and  not  in  the  duodenum. 

Some  case^  of  duodenal  ulcer  have  l>een  reported  by  other  writers 
in  young  children  from  one  to  ten  years  of  Q(ie,  and  also  a  numlxr  of 
cases  among  the  newborn.  In  the  latter,  melena  neonatorum  or 
thrombosis  of  the  umbilical  vein»  with  a  deposit  of  the  thrombus  in  a 
duodenal  vessel,  with  a  resulting  infarct,  are  the  factors.  Hereditary 
syphilis,  with  local  ulcer  of  the  duodenum,  has  been  reported.  Kiitt- 
ner "  reports  death  in  a  child  four  years  of  age  from  duodenal  ulcers. 
The  postmortem  showed  duodenal  ulcers,  pseudomembranous  colitis^ 
and  parenchymatous  nephritis.  These  are  not  the  true  peptic  duod- 
enal ulcer  and  should  not  be  thus  classified. 

Gastric  ulcers  occur  in  young  children,  but  less  frequently  than 
the  duodenal  ulcers  described. 

The  average  age  of  death  in  127  fatal  cases  was  thirty-eight  years 
(Rolleston),  but  the  Fenwicks  show  that  in  the  acute  cases,  68  |xt 
cent,  proved  fatal  l>etween  fifteen  and  thirty  years;  and  in  chronic 
cases  between  thirty  and  thirty-five  years. 

Sex. — Mayo  reports  61  per  cent,  of  duodenal  ulcers  as  occurring 
in  males.  In  an  analysis  of  186  cases,  Moynihan  reports  its  occur- 
rence in  137  males,  or  73.6  per  cent.;  females  49,  or  26.4  per  cent.; 
Weir,  30  w^omen  in  176  cases;  Colhns,  52  \vomen  in  257  cases.  The 
ratio  is  variously  given  as  5  men  to  1  woman,  to  3  men  to  i  woman. 
The  proportion  of  males  affected  by  duodettal  ulcer  is  considerably 
greater  than  tliat  of  females. 

Variety  of  Ulcer. — Among  Moynihan*s  137  male  patients,  there 
were  107  cases  in  which  duodenal  ulcer  occurred  alone,  and  30  cases 
in  which  there  were  both  gastric  and  duodenal  ulcers.  Of  the  49 
female  patients,  32  had  duodenal  ulcer,  and  17  had  both  duodenal 
and  gastric  ulcers. 

Pathology. — William  Mayo  classifies  duodenal  ulcers  surgically  as 
indurated  and  non-indurated.  In  the  former  case  they  have  a 
callous  margin.  The  base  is  formed  usually  of  the  intestinal  muscle, 
with  scar  tissue.  There  may  Ix^  adhesions  to  adjacent  organs,  par- 
dcularly  to  the  omentum.  Moynihan  finds  the  majority  free  from 
adhesions.  He  believes  that  the  peptic  duodenal  ulcer  is  usually 
chronic.     Others  classify  duodenal  ulcer  as  acute  and  chrouic. 

*  Duodenal  Ulcer,  2d  ed.,  W.  B.  Saunders  Co.,  1912. 
'  Berlin-  klin.  Wocheosch.,  Nov,  9,  1908. 
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Melchior  *  discusses  chronic  duodenal  ulcers  and  reports  an  acute 
case  of  duodenal  ulcer,  the  hemorrhage  occurring  two  days  after 
operation  for  sarcoma  of  the  tliigh.  He  quotes  9  similar  cases,  and 
believes  there  is  a  diathesis  which  goes  with  a  reduction  jd  the  vital 
resistance  of  the  wall  of  the  duodenum  to  the  peptic  action  of  the 
gastric  juice.  The  writer,  however,  thinks  the  t:jccurrence  following 
operation  rather  suggestive  of  ao  emboUc  ulcer  of  the  duodenum  and 
not  of  ttie  true  peptic  ulcer. 

Characteristics  of  the  Ulcer.— The  duodenal  ulcer  resembles  the 
gastric  ulcer  in  its  clean,  punched -out  appearance.  In  its  earliest 
stage  the  ulcer  is  circular ;  later  it  may  be  oval  or  oblongs  The  crater 
of  the  ulcer  is  deep  in  proportion  to  its  width  (Fig,  252). 

In  some  cases  there  seems  to  be  steps  leading  down  the  side  of  the 
ulcer  from  the  lumeaof  the  gut  to  tlie  base  of  the  ulcer »     This  ridg- 


Fig.  252. — Duodenal  ulcer  (Le  Tulle).  On  the  right,  the  pylonc  sphincter; 
on  the  left,  the  duodenum,  with  its  mucous  membrane  studded  with  inflanimalary 
nodules,  the  glands  of  Brunner,  the  submucosa,  and  the  muscular  coat  unifonnly 
invaded  by  the  inHammatory  lesiojis;  in  the  center,  the  ulcer  cut  out  perpen- 
dicularly, invadinK  the  muscular  coat  and  resting  un  the  thickened  peritoneum, 
cicatricial  tissue  with  large  open  vessels  and  lymphatic  glands  chronically  in- 
flamed (Gaultier). 


ing  or  *'  terracing"  is  seen  quite  frequently.  The  walls  of  the  ulcer 
are  usually  thick  and  indurated.  The  outer  surface  (peritoneal)  is 
white  and  appears  like  a  cicatrix  as  a  rule.  At  times  it  may  be  red» 
vascular,  and  mottled  with  blood-stained  spots.  In  the  older  ulcersj 
the  base  is  pearly  wliite  and  puckered  in  the  center,  which  is  de- 
pressed and  hard.  They  feel  hard  and  dense  to  the  fingers,  and  look 
smaller  from  the  mucous  than  from  the  serous  aspect.  In  others  Uie 
entire  breadth  of  the  anterior  wall  of  the  duodenum  may  be  occupied 
by  a  dense,  fibrous  mass,  which  extends  even  to  the  posterior  surface. 
It  may  even  have  a  keloid  appearance.  The  ulcer  may  be  star  shaped, 
the  center  being  drawn  in.  In  some,  "  potiching  of  the  gut  "  is  pro- 
duced, a  piece  of  the  duodenal  wall  being  almost  separated  from 
the  rest,  so  that  a  diverticulum  is  formed. 

In  the  majority  a  healthy  margin  of  the  bowel  lies  between  the 

*  Berl.  kiln.  Wochens,.  Dec.  tg,  igio. 
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Fig,  253. — Duodenal  ulcer.     The  usual  position  and  size  of  the  iilcer  are  well 

shown  (Moynlhan). 

ulcer  and   the  pylorus,  but  the  lesion  may  extend  to,  within,  or 
through  the  pylorus. 


Mayo  has  shown  that  the  gastric  margin  of  the  ulcer  may  be 
the  starting-point  of  a  carcinomatous  growth.     The  occurrence  of 


Pig.  254,^ — Duodenal  ulcer.     Showing  adhesions  to  the  gall-bladder.     The  radiat 
ing  scar  i?  not  infrequently  seen  (Moynihan). 

I  ^^ 

f    the  stj 
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a  malignant  change  in  a  simple  duodenal  ulcer  is  exlieinely  rare, 
while  it  is  quite  frequent  in  gastric  ulcer.     In  Fig.  253  is  shown  the 


^Ut'  255* — Dtujdenal  ulcer,     ^lunvniK  the  puckering  up  of  the  scar,  which  la 
**  puuching  *'  (drawn  during  operation  upon  the  case.)  (Mo^iiilun), 


usual  position  and  size  of  a  duodenal  ulcer.  In  Fig.  254  we  hvt 
an  ulcer  with  adhesions,  and  in  Figs.  255  and  256  a  "pouchin)( 
ulcer." 


tion  of  duodenum  with  formation  of  a  pouch  iMoyow**'' 

-In  al  least  95  per  cent,  of  all  cases  the  u^^^ 
I  of  the  duodenum :  Uiat  h,  witliin  i  \  i^^"^  I 
cases.  262  IP  all.  the  ulcer  was  fautii^l 
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the  first  portion  of  the  duodenum  in  242  cases;  in  the  second  part, 

in  14;  in  the  thirds  in  3;  and  in  the  fourth,  in  3.  In  the  cases  in 
which  the  ulcer  is  '*  tucked  back,'*  adherent  to  the  Hver  or  posterior 
wall  of  the  abdomen,  in  which  event  tlie  pain  comes  on  three  or 
four  hours  after  food  instead  of  two  hours*  thouj^h  the  ulcer  may 
apparently  be  situated  in  the  second  part  of  the  duodenum*  if  the 
position  of  the  pyloric  vein  be  noted,  it  will  be  seen  that  the  ulcer 
is  within  §  to  j  inch  from  the  pylorus.  This  vein  (Fig.  257)  is 
an  important  landmark,  and  generally  runs  a  little  to  the  gastric 
side  of  the  pylorus,  and  its  recognition  enables  the  oixTator  to  at 
once  determine  where  the  stomach  ends  and  the  du€>deuum  begins. 
The   vein   runs  upward   from   the   greater  curvature,  is   thick  and 


Fig.  257. — The  %'ein  wbich 


lion  of  the  pylorus  ("  pyloric  vein  **) 
^ivioymnan). 


short,  and  may  often  be  met  by  a  smaller  vein  descending  from  the 
lesser  curv^ature.  Usually  there  is  no  visible  anastomosis.  The 
nicer  is  generally  situated  cm  the  anterior  wall  of  the  dufxlenum,  midway 
between  the  upper  and  lower  border,  about  |  inch  beyond  the  pylorus. 
This  part  of  the  duodenum  is  apparently  prone  to  attack,  possibly  be- 
cause the  chyme  directly  impinges  there  as  it  is  expelled  through  the 
pylorus.  (_>ccasionally  the  ulcer  is  found  on  the  upper  or  k»wer 
border  and  rarely  on  the  posterior  surface.  One  case  of  circular 
ulcer  dividing  the  duodenum  and  opening  into  a  local  abscess  is 
recorded  by  Meunier  ^  (Fig.  238). 

Recurrences.^The  recurrence  of  attacks  in  duodenal  ulcer  may 
be  due  to  the  healing  and  breaking  down  of  a  single  ulcer  or  to  the 
>  Bull.  Soc.  Anat.,  1893,  i,  488. 
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development  of  new  ulcers.     The  former  is  more  frequent,  as  in  only] 
lo  to  20  per  cent,  of  cases  is  more  than  one  ulcer  found.     Occasionally  ' 
a  large  ulcer  may  be  due  to  Uie  merging  of  one  small  ulcer  into  anotkr 
and  so  on.     A  large  mass  of  fibrous  tissue  may  occasionally  be  found 
There  is  usually  one  ulcer,  from  the  size  of  a  lentil  to  a  dollar. 

Number  of  Ulcers. — In  about  10  to  20  per  cent,  of  cases,  as  noted 
above,  the  ulcers  are  multiple.  Occasionally,  from  two  to  four  or 
more  ulcer  scars  are  seen  on  the  anterior  surface  of  the  duodeaum. 
together  with  a  new  active  ulcer.  Old  ulcers  and  new  ones  are 
found  side  by  side ;  and  when  two  ulcers  are  present,  they  are  genenilly 
almost  touching.     One  may  lie  on  the  posterior  wall*  opposite  tlie 


Fig,   238.- — Circular  ulcer  of  duodctium.     Perforation  into  a  localized  al 
CMo>Tiihan*  after  Meunier). 


anterior  ulcer.     UTien  the  gut  is  empty,  they  seem  to  be  in  ai 
tion;   and   Moynihan   suggests   the   term  of   "  kissing  **   or  com 
ulcers  (Fig.  259).     When  several  ulcers  are  present  they  are  usual 
found  in  tiie  first  part  of  the  dtiodenum.     As  many  as  nine  iili 
scars  have  been  seen  within  the  space  of  i^  inches. 

Comphcations. — Stenosis  of  the  dtiodeuum  near  the  pyloru,s» 
even  at  a  greater  distance,  may  occur,  with  resulting  dilatation 
the  stomach  and  the  symptoms  of  benign  stricttire,  the  same  as  in  th' 
stenosis  of  gastric  ulcer.     The  stricture  of  tlie  duodenum  mav 
thin  and  narrow,  the  bowel  appearing  as  if  a  string  had  been 
about  it  C'  hour-glass  "),  or  the  stricture  may  be  long,  tortuous, 
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markedly  indurated.     In  Figs.  260  and  261  we  have  illustrated  the 
hour-glass  condition. 


F>K'  259. — -A,  Perforating  ulcer  on  anterior  surface  of  duodenum,  B,  "  kissing 
ulcer  "  on  posterior  surface;  C,  pyloric  ririK,  D,  cut  edge  of  lesser  curv^alnre  of 
stomach.     Note  the  position  of  the  ulcers  immediately  outside  the  pylorus. 

The  specimen  was  removed  from  a  woman  aged  thirty,  who  died  about  twa 
hours  after  admission  lo  the  Royal  Victoria  Hospital.  Belfast,  May,  1909* 
No  operation  was  undertaken,  From  a  photograph  kindly  given  to  Mr.  B.  G» 
A,  Moynthan  by  Dr,  A.  B.  Mitchell.  Belfast  (Moynihan). 

Jatmdice,  with  marked  inanition  and  distention  of  the  gall- 
bladder   and    inflammatory    conditions    therein,    may    result    from 


Fig.  260. — Hour-glass  stomach  and  duodenum  (Moynihan), 


stenosis  from  ulcer  which  blocks  the  common  bile-dtict,  so  that  pan- 
creatic carcinoma  is  suspected.     Atrophy  of  the  pancreas  or  dironic 
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pancreatitis  may  take  place  from  closure  of  the  pancreatic  duct 
type  of  hemorrhage  is  usually  severe  with  the  pancreatitis.    Fatal 
hemorrhage  may  occasionally  occur. 

lo  acute  cases  quite  frequently  perforation  and  general  peritouitis 
result,  with  death  from  shock  or  peritonitis.  If  the  process  is  slower, 
there  may  be  a  circumscribed  peritonitis  with  abscess.  There  may  be 
adhesions  to  the  omentum  and  with  other  organs  and  ulcerations  in- 
volving the  liver,  gall -bladder »  pancreas,  aorta>  portal  vein,  or  hepatic 
arter}'.  Subphrenic  abscess  may  result.  Thrombosis  of  the  portal  vein 
has  also  resulted  from  the  deep  cicatrization  of  an  ulcer*  The  blood- 
vessels of  the  duodenum  have  frequently  been  eroded,  chiefly  the 
gastroduodenal,  the  pancreaticoduodenal,  and  the  right  gastitv 
epiploic  arteries.  In  one  case  the  hepatic  arter\'  was  eroded,  and 
in  a  few^  cases  there  was  an  aneurysmal  dilatation  of  the  vessel  at  tk 
point  of  rupture.     Perforations  of  the  aorta,  portal  vein,  and  superior 


Fig.  261. — Double  stenosis  m  the  duodenum  ("hour-glass  duodenum**)  /Moyni'l 
ban,  after  W,  J.  Mayo),  ■ 

mesenteric  vein  have  been  reported.     Hepatic  abscess  may  result 
from  duodenal  ulcer.    Two  cases  of  duodenocolic  fistulae  are  recorded 

Ulcus  Carcinomatosum. — Change  from  a  simple  ulcer  of  the  duo 
denum  to  a  malignant  condition  is  extremely  rare.     W.  J-  M^y^ 
reports  4  cases.      Perry  and  vShaw  report  5  cases;  Boxwell,'  1  easel 
Ewald,^  I  case;  Eichhorst,*  i  case;  and  Arnold  and  S.  Fenwnck.eadi 
I  case. 

Cancer  developing  on  the  edge  of  a  duodenal  ulcer  which  has 
involved  the  stomach  at  the  pyloric  ring  is  more  frequent. 

Clinical  Aspects. — Occasionally  the  cicatrix  of  an  old  ulcer  may 
be  found  at  autopsy,  though  there  have  been  no  symptoms  during 
life.     Other  patients  may  l>e  apparently  in  perfect  health,  whensud- 

'Jour.  Amer,  Med.  Assoc.*  1908,  ii,  558. 
^Lancet,   1907,  11,  1687, 
'  Berl.  kiin,  Wochens.,  1886,  No.  s^*  P.  S27» 
*Zdtschr.  r  klin.  Med,.  1888,  xiv,  519. 
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denly  a  severe  and  dangerous  intestinal  hemorrhage  takes  place,  or 
perforation  of  the  intestine  and  resolting  peritonitis.  As  in  many 
cases  the  ulcer  Is  free  from  adhesions,  there  is  great  danger  when  per- 
foration occurs.     In  some  the  omimtum  fortunately  adheres. 

S]niiptoms. — In  discussing  the  symptoms  of  duodenal  ulcer, 
the  author  must  take  exception  to  the  statement  of  Moynihan  that 
either  hyperchlorhydria  or  acid  gastritis  *'  is  "  duodenal  ulcer.  Acid 
gastritis  is  a  definite  clinical  entity;  while  hyperchlorhydria,  in  many 
eases,  is  a  functional  disturbance  and  readily  cured.  The  writer 
does  believe,  however,  that  a  "  persistent  hyperchlorhydria/*  or  per- 
sistent symptoms  simulating  such,  are  suggestive  of  either  gastric  or 
duodenal  ulcer.  The  determination  of  pus  in  the  gastric  contents 
alone,  or  with  the  presence  of  blood  or  occult  blood,  point  to  the 
stomach;  while  the  absence  of  pus  in  the  gastric  contents,  and  the 
presence  of  blood  or  occult  blood  in  the  stool  and  sometimes  in  the 
stomach  in  addition,  point  to  the  duodenum.  In  some  cases  both 
stomach  and  duodenum  may  be  involved. 

Acute  Duodenal  IJlcer« — The  writer  has  seen  a  few  cases  of  acute 
duodenal  ulcer  of  apparently  brief  duration.  They  occurred  in  males. 
There  were  pain  and  tenderness  in  the  epigastrium  to  the  right  of 
the  linea  alba,  over  the  duodenum;  vomiting  was  rare,  melena  and 
collapse  were  marked,  and  subsequent  gastric  analysis  showed  marked 
hyperchlorhydria;  no  pus.  no  occult  blood  in  the  gastric  contents. 
As  a  rule,  duodenal  olcer  is  characterized  by  its  chronicity. 

Tlae  writer  Ix-lieves  the  anamnesis  to  be  of  exceptional  import- 
ance, but  that  repeated  and  persistent  tests  for  occult  blood  in  the 
stool  in  suspected  cases,  even  in  the  early  stage,  to  be  of  diagnostic 
value,  and  also  the  use  of  the  microscope,  in  that  the  latter  will  show 
the  presence  or  absence  of  pus  and  aid  in  diHerential  diagnosis. 
There  are,  however,  certain  symptoms  which  are  characteristic  of 
duodenal  ulcer.  Thus:  A  long  history  (chronicity);  the  periodicity 
of  the  symptoms,  and  their  recurrence  from  time  to  time  in  **  attacks  '* ; 
and  their  complete  alieyance  in  the  intervals.  Hie  fact  that  persistent 
treatment  fails  to  cure  the  patient  is  most  suggestive. 

The  patient  frequently  dates  his  complaint  from  an  early  period, 
with  intermitting  periods  of  comfort.  As  a  rule,  he  is  from  twenty- 
five  to  forty-five  years  of  age;  males  are  more  frequently  affected. 

The  early  symptoms  are  a  sense  of  weight,  oppression,  or  disten- 
tion in  the  epigastrium  after  meals.  The  discomfort  appxrars  usually 
two  hours  or  a  little  more  after  food  has  been  taken.  There  is  com- 
fort immediately  after  a  mea! :  if  pain  or  discomfort  were  present  be- 
fore, the  meal  relieves  them  for  a  time.  Then,  again,  the  pain  is 
felt  in  two,  three,  four,  or  even  six  hours  later.  When  it  occurs 
tliree  or  four  hours  after  food,  Moynihan  finds  that  the  ulcer  is 
"  tucked  back."  And  when  the  pain  comes  on  earlier  than  two  hours 
after  food,  either  there  are  recent  adhesions  l>etween  the  ulcer  and 
the  liver  or  abdominal  wall,  or  pyloric  stenosis  is  beginning  to  develop. 


666  DISEASES  OP  THE   STOBCACH  AND   INTESTINES 

Pain. — Usually  the  pain  comes  on  gradually  and  increases  gradu- 
ally in  severity,  being  accompanied  by  a  sense  of  fulness  and  disten- 
tion (*'  a  blown-up  feeling  ").    There  is  later  an  eructation  of  fluid  or 
gas,  which  affords  rehef .    The  interval  between  the  taking  of  food  and 
the  onset  of  the  pain  is  constant  from  day  to  day,  providing  the 
quantity  and  character  of  the  food  remain  the  same.     With  liquid 
food  the  pain  comes  earlier,  as  a  rule ;  while  with  food  that  is  solid 
and  indigestible,  the  pain  comes  later;  while  with  an  ordinary  meal 
(liquid  and  solid),  the  pain  rarely  appears  in  less  than  two  hours. 
The  author  finds,  however,  that  this  is  not  invariably  the  case,  as  in  a 
recent  case  examined,  of  seventeen  years'  duration,  no  solid  food  could 
be  taken  at  all,  liquids  alone  being  ingested  with  comfort.    Dis- 
comfort and  pain  appeared  at  the  end  of  three  hours,  and  this  was 
temporarily  relieved  by  milk  feeding.     **  Hunger  pain  "  has  been 
suggested  as  descriptive  of  this  symptom,  since  patients  state  that 
it  appears  when  they  are  beginning  to  feel  hungry.     There  hav'e 
been  several  explanations  offered  as  to  the  cause  of  hunger  pain,  and 
it  would  seem  difficult  to  determine  why  bland  liquid  of  ten  causes  an 
earlier  appearance  of  pain.     It  has  been  clearly  demonstrated  by  the 
;c-rays  that  liquids  pass  out  along  the  lesser  curvature  early  and  with 
great  rapidity.     The  writer  believes  the  earlier  appearance  of  pain 
to  be  due  to  the  earlier  and  more  active  pyloric  contracti(Mi,  with 
resulting  movements  of  the  irritable  ulcer.     Cannon  has  shown  that 
the  waves  (motor)  in  the  fundus  are  slight,  and,  unquestionably,  for 
at  least  an  hour  a  considerable  portion  of  the  solid  food  lies  in  this 
region,   while  it  is  further  acted  on  by  the  ptyalin.     The  smaller 
quantities  of  solid  food  which  pass  from  the  stomach  at  this  period 
are   well   diluted  with  liquid.     Later,   the  undiluted  chyme  passes 
out  in  larger  quantity,  with  increased  pyloric  movements,  and  also 
increased  motility  in  the  ulcerated  region.     Moynihan  holds  that 
probably  the  acid  content  is  greater  at  that  period,  or  possibly  some 
other  change  has  taken  place  in  the  chyme,  which  increases  the  im- 
tating  eflects.     Codnian  also  calls  attention  to  the  primary  sympto^^ 
of  "  hunger  pain  "  and  indigestion.     The  pain  is,  as  a  rule,  notice^-^^ 
first  only  after  the  heaviest  meal  of  the  day.     For  example,  if  ditJ^^^^ 
is   taken  between    i    and   2   p.  m.,   the    pain   will    appear    regula^^ 
about  4  p.  M.     Frequently  this  is  the  only  time  when  discomfor^^ 
felt;  but  later,  or  in  subsequent  attacks,  the  pain  comes  on  at  C^ 
usual  interval  after  every  meal ;  though  temporarily,  after  the  meal  t^  ^ 
pain  is  relieved,  but  only  to  return  in  time.     The  patient  usual 
states  that  *'  food  makes  the  pain  better,  and  that  the  pain  com^ 
on  when  he  begins  to  feel  hungry."     It  is  quite  characteristic  tha^ 
the  pain  should  awake   the  patient  in  the  night,   generally  abou 
2  A.  M.     The  patient  soon  reali/xs  that  food  relieves  the  pain,  and  s>C 
has  at  hand  a  biscuit,  or  bread  and  butter,  or  milk,  to  be  taken  when5 
it  begins;  and  food  is  often  kept  beside  the  bed,  to  be  taken  early  in 
^'  -ning  when  awakened  by  the  pain.     The  appearance  of  the 
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pain  at  definite  intervals  after  taking  food  is  consistent.  A  sen- 
sation of  weight,  or  fulness^  or  distention,  in  the  epigastrinra*  often 
precedes  or  accompanies  the  pain.  It  may  b^  of  a  boring,  gnawing, 
or  burning  character,  and  it  may  be  relieved  by  belching.  The  pa- 
tient often  endeavors  to  eructate  gas  in  order  to  secure  temporary 
relief.  Slight  regurgitation  of  food  sometimes  occurs.  This  may 
taste  bitter  or  acid,  and  the  throat  may  feel  scalded,  and  the 
teeth  like  chalk.  The  salivary  flow  may  l>e  copious  and  cause  con- 
siderable annoyance.  In  some,  swallowing  the  sahva  may  tem- 
porarily relieve  the  discomfort.  The  author  has  seen  some  cases 
in  which  the  pain  was  not  marked^  but  Uiere  was  more  a  sensation 
of  dull  ache  or  local  discomfort. 

For  a  long  period,  sometimes  throughout  the  entire  history, 
the  pain  may  remain  confined  to  the  epigastrium.  It  may  pass 
through  to  the  back,  or  around  tlie  right  side,  and  may  radiate  down 
into  the  abdominal  ca\aty.  In  ray  own  experience  I  have  not  seen 
it  pass  into  the  back,  as  in  gastric  ulcer,  but  it  hes  rather  to  the  right 
of  the  linea  alba.  Pressure  at  times  gives  relief,  such  as  by  hugging 
a  pillow  to  the  abdomen.  In  some  cases  the  pain  is  cramp-like,  a 
spasm  is  felt  with  exacerbations  and  remissions,  as  in  colic.  This  is 
probably  due  to  spasm  of  the  pylorus.  Great  epigastric  distention 
occurs  with  it,  witli  a  feeling  almost  of  bursting.  The  appetite  re- 
mains good  during  the  period  of  pain. 

The  patient  may  eat  less  than  he  desires  to,  since  he  has  learned 
by  experience  that  excess  or  even  satiation  of  the  appetite  may  be 
followed  by  a  more  enduring  pain. 

Fluid  food,  as  previously  noted,  when  taken  alone,  may  cause 
the  pain  to  come  earlier  and  to  last  longer  than  after  ordinary  meals. 
For  a  while  the  patient  may  feel  worse  on  the  liquid  diet:  but  per$isie}u:e 
in  the  luttcr  unll  bring  relief  after  a  time. 

Vomiting  is  infrequent  and  is  rarely  present  until  stenosis  devel- 
ops. 

Stenosis  appears  in  the  late  period  wlien  the  ulcer  is  healed  or 
nearly  so. 

Pyloric  spasm  may  produce  an  evanescent  stenosis.  The  symp- 
toms are  periodic,  they  recur  from  titne  to  time  in  "  attacks  "  and  they 
are  in  abeyance  in  the  intervals.  The  '*  attack  "  may  come  on  as  a 
result  of  exposure  to  cold,  wetting  the  feet,  a  hasty  or  indigestible 
meal,  or  worry  or  overwork. 

"  Catching  cold  "  is  a  frequent  cause,  the  attacks  being  most 
prevalent  in  December,  Januar>%  or  February. 

The  symptoms  are  nearly  cUways  absent  in  summer. 

The  attack  may  follow  anotlier  disease,  such  as  influenza.  The 
attacks  may  vary  in  lengtli  from  two  to  three  weeks  to  several  months, 
and  a  few  days  rest  in  the  country  or  at  the  seashore  may  cut  them 
shoit 

The  onset  and  termination  may  be  sudden.     A  chill  may  bring 
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on  the  attack  immediately  and  the  symptoms  may  continue  for 
months.  At  times  they  may  cease  abruptly.  On  the  other  hand,  the 
pain  may  become  a  daily  occurrence  and  retain  its  peculiar  character* 

In  the  intervals  t>etween  attacks  there  is  complete  immunity 
from  pain,  and  food  is  taken  with  enjoyment,  there  is  no  discom- 
fort, and  there  is  a  gain  in  weight.  The  recovery  may  apparently 
he  complete.  The  patient  or  physician  may  believe  the  case  to  be 
one  of  acid  dyspepsia  or  a  neurosis. 

All  these  symptoms  may  be  present  for  years  without  any  physical 
signs. 

Though  the  anamnesis  is  extremely  important,  the  writer  does  not 
agree  with  Moynihan's  statement,  p.  115,  *'Diiodenal  Ulcer,"  ^  that 
it  is  not  necessary  for  an  accurate  diagnosis  that  any  examination  of 
the  patient  should  be  made."  Repeated  and  frequent  examinations  of 
the  stool  should  be  made  for  occult  b!ood.  The  wxiter  believes  it  can 
usuQlly  be  discovered.  Bleeding  from  hemorrhoids  should,  of  course^ 
be  excluded.     The  test-meal  is  also  important. 

In  many  cases,  especially  in  the  stage  when  the  ulcer  is  latent,  or 
between  the  presence  of  symptoms,  nothing  may  be  revealed  by 
physical  examination.  There  may  be  some  epigastric  tenderness  in 
the  middle  line  or  to  the  right.  During  the  period  of  pain,  bc^tween 
two  or  three  hours  after  a  meal,  there  is  usnally  some  tenderness, 
which  may  rarely  be  marked.  This  may  be  in  tlie  middle  line  over  an 
area  of  2  or  3  inches.  The  pyloric  region  may  in  some  be  sejisitive* 
Tenderness  on  pressure  over  a  small  circumscribed  point  is  more 
frequent  with  gastric  ulcer. 

In  some  cases,  however,  of  duodenal  ulcer,  there  may  be  con- 
tinuous pain  and  tenderness  due  to  a  k>cal  peritonitis.  Rarely  pain 
and  tenderness  appear  on  the  left  side  for  which  there  is  no  explana- 
tion. When  acute  pain  is  present  the  right  epigastric  reflex  may  be 
strongly  accentuated.  Local  tenderness  is  usually  combined  with 
local  rigidity,  and  the  upper  part  of  the  right  rectus  muscle  may  be 
contracted  and  tense. 

Hence,  tenderness  in  the  middle  line  and  to  the  right,  accentuation 
of  the  right  epigastric  reflex,  and  rigidity  of  the  right  upper  rectus 
are  the  chief  physical  signs  of  duodenal  ulcer;  they  may  be  absent. 
Vomiting  is  rare  with  duodenal  ulcer,  unless  there  is  stenosis  with 
dilatation  of  the  stomach,  and  tliis  condition  occurs  in  the  later  stages. 
With  reflex  spasm  of  the  pylorus,  vomiting  occasionally  occurs,  but  it 
does  not  relieve  the  pain  of  duodenal  ulcer  as  it  does  that  of  gastric 
ulcer.  A  regurgitation  of  acid  chyme  is,  however,  quite  frequently 
present. 

When  stenosis  occurs,  we  have  the  physical  signs  of  dilatation  of 
the  stomach,  with  peristaltic  unrest,  vomiting,  motor  insufficiency,  etc, 

S.  Kemp  ^  l>elieves  that  hypersecretion  suggests  either  gastric  f>r 

duodenal  ulcer  as  a  rule,  and  when  it  is  excessive,  it  speaks  strongly 

*  Second  edition. 

2  Ungeknft  for  Laeyer,  Copenhagen.  Dec.  15,  1910.  l^^ii»  Nos.  49  and  50. 
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for  duodenal  ulcer;  in  fact,  he  believes  it  more  frequent  with  the  last. 
Pyloric  spasm  was  quite  frequent  with  duodenal  ulcer,  and  gastric  motor 
insufficiency  he  lielieved  to  be  the  rule.  The  author  only  finds  hyper- 
secretion, and  motor  insutTiciency  in  the  advanced  cases  with  stenosis. 

Bowels. — Constipation  is  the  rule,  diarrhea  rarely  occurs. 

Gastric  Contents. — The  test-breakfast  should  he  given  in  all  cases. 
Tlie  patients  usually  complain  of  an  acid  stomach  (hyperacidity). 
In  the  wrilcr*s  own  experience,  in  the  cases  with  acute  symptoms, 
with  melena  or  a  clear  history  of  hemorrhage,  he  has  found  hyper- 
chlorhydria  present.  This  corresponds  with  Boas'  observations. 
On  the  other  hand,  the  intractible  cases  of  so-called  *'  acid  dyspepsia  " 
of  long  standing  which  do  not  yield  to  remedies,  and  which  are  recur- 
rent, Moynihan  Ix^heve*^  to  be  due  to  duodenal  ulcer.  In  the  type  of 
chronic  dutxlcual  ulcer,  the  gastric  juice  usually  contains  less  free  HCl 
than  normal,  in  spite  of  the  symptoms  of  hyperchlorhydria.  On  the 
other  hand,  the  cases  which  have  progressed  to  stenosis  and  dilatation 
of  the  stomach  have  hyperacidity  as  a  rule;  but  in  these  the  chief 
symptoms  are  referable  to  the  mechanical  obstruction.  E\'en  the 
absence  of  free  HCl  and  the  presence  of  lactic  acid  have  l>een  re- 
ported in  cases  of  duodenal  ulceration. 

As  about  50  per  cent,  of  one's  private  office  cases  suffer  from  true 
hyperchlorhydria  (an  excess  of  free  HCl  above  normal^  in  addition  to 
excessive  total  acidity),  the  writer  absolutely  disagrees  with  Moy- 
nihan in  his  statement  that  the  term  hyperchlorhydria  is  a  misnomer, 
is  due  to  an  organic  condition »  and  is  never  functional,  and  that  the 
presence  of  an  excess  of  acid  is  most  infrec[uent.  Hyperchlorhydria 
results  chiefly  from  dietary  indiscretions,  and  also  as  associated  mth 
chlorosis,  gastroptosis,  and  nervous  conditions.  There  may  Ije 
attacks  with  free  intervals,  just  as  in  the  case  of  duodenal  ulcer ;  except- 
ing in  the  pure  nervous  cases,  or  those  reflex  from  the  gall-bladder  and 
appemlix.  the  character  of  the  food  may  influence  the  attacks. 

Simple  hyperchlorhydria  is,  as  a  rule,  amenable  to  treatment* 
Hyperchlorhydria  with  gastric  ulcer  is  present  in  the  acute  cases — • 
in  the  author's  opinion,  with  a  history  of  hematemesis  and  melena, 
or  in  apparent  hyperacidity  castas  not  amenable  to  treatment.  Hy- 
perchlorhydria with  duodenal  ulcer  <x'curs  in  acute  cases  with  melena 
or  a  history  of  the  same. 

Spnptotnatic  hyperacidity — rtturrent  and  intractable  with  less 
HCl  than  normal  is  su^^estiz%'  of  duodenal  ulcer. 

Tlie  presence  of  bhx>d  visible  or  occult,  and  pus  in  the  gastric 
contents,  are  diagnostic  of  gastric  ulcer.  Of  course,  pus  from  the 
pharynx  or  from  gastric  abscess  must  be  excluded.  Preliminary 
antiseptic  nasopharyngeal  spray s»  a  preliminary  lavage,  and  sterile 
diet  are  valuable  methods  to  exclude  ingested  pus. 

The  determination  of  pus,  therefore,  diagnoses  ulcer  affecting  the 
stomach  either  Ijenign  or  malignant  in  type,  or  acJilorhydria  haemor- 
rhagica  gastrica.     In  the  latter  condition  otlier  pecuharities  of  the 
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gastric  contents  are  present  which  are  described  under  that  subject. 
With  achlorhydrin  hemorrhagica  free  HCl  notably  is  absent,  and 
micro-organisms  are  in  excess. 

On  the  other  hand,  melena  is  most  frequent  with  duodenal  ulcer 
and  hematemesis  is  less  frequent. 

If  the  examination  of  the  gastric  contents  show  an  absence  of  pus, 
occult  blood  present  or  absent,  and  occult  blood  ^  be  found  present  in 
tlie  stool,  the  case  is  one  of  duodenal  ulcer. 

Acid  gastritis  is  hyperchlorhydria  with  mucus,  an  early  stage  of 
chronic  gastritis  and  an  eniiiy  in  itself. 

These  features  show  the  importance  of  the  test-meal.  Gross  has 
recently  suggested  aspirating  tlie  duodena!  contents  with  his  duodenal 
pump  and  examining  for  blood  and  occult  blood.  The  method  may 
possibly  prove  of  service. 

Hemorrliage, — This  sign  sometimes  appears  early,  but  is  more 
frequently  a  late  symptom.  Visible  hemorrhage  Moynihan  believes 
a  sign  of  neglected  opportunity.  Various  authors  place  the  frequency 
of  hemorrhage  as  occurring  in  about  one-third  of  all  cases,  while 
Moynihan  notes  it  in  37.6  per  cent. 

When  hemorrhage  occurs,  it  may  manifest  itself  either  as  hema- 
temesis vomiting  of  blood  or  as  melena  (blood  in  the  feces) ;  as  a  rule, 
the  blood  has  a  tar-like  or  coffee  ground  appearance.  Sometimes 
both  occur,  but  melena  is  the  most  frequent,  without  hematemesis. 

Hemorrhage  from  duodenal  ulcer  is  far  more  serious  than  bleeding 
from  a  gastric  ulcer.  There  may  be  first  an  exacerbation  of  the 
indigestion  and  a  feeling  of  distention.  The  patient  may  suddenly 
become  faint  and  weak,  the  head  feels  light,  and  he  l>ecomes  pale, 
the  forehead  covered  with  sweat,  and  he  asks  for  air.  T'here  are  all 
the  signs  of  an  internal  hemorrhage.  Tarry  blood  may  be  voided  in 
the  stool  or  brighter  blood  vomited.  The  patient  may  bleed  to  death 
without  any  visible  blood.  Death  from  hemorrhage  may  be  nearly 
instantaneous,  when  such  vessels  as  the  aorta,  the  hepatic,  superior 
pancreaticoduodenal  right  gastro-epiploic  and  pyloric  arteries,  or  the 
portal  or  superior  mesenteric  veins  are  eroded. 

On  tlie  other  hand,  there  may  be  progressive  anemia  and  weak- 
ness with  no  particular  symptoms,  resulting  from  smaller  repeated 
hemorrhages. 

Undoubtedly  careful  and  repeated  examination  of  the  stools  and 
gastric  contents  for  occult  blood  by  Weber*s,  the  benzidiu.  or  phenol- 
phthalein  tests,  would  demonstrate  that  ulcer  is  present  in  every  sus- 
pected case.  A  numfjer  of  examinations  may  be  necessary,  but  the 
writer  l>elieves  occult  blood  can  ultimately  always  he  found  in  the  stool, 
A  meat -free  diet  for  two  days,  administration  of  a  coarse  diet,  and 
elimination  of  bleeding  from  hemorrhoids,  are  necessary  precautions. 
Celery,  radishes,  etc.  (course  ballast),  fret  the  ulcerated  surface  and 
tend  to  cause  slight  hemorrhage, 

^  Hemorrhoids  and  other  causes  must  be  esccluded. 
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Einhom  suggests  the  thread  impregnation  test,  as  described  under 
the  gastric  ulcer.  The  writer  believes,  however,  that  if  blood  is  pres- 
ent in  sufficient  quantity  to  discolor  the  thread,  the  occult  blood  test 
will  invariably  be  present.     The  thread  test  is  uncertain. 

Moynihan's  statistics  are  as  follows:  70  patients  (37.6  per  cent.) 
gave  a  history  of  bleeding.  Of  these  7  had  hematemesis  alone,  2;^ 
had  melena  alone,  30  had  both  hematemesis  and  melena. 

Out  of  139  cases  in  which  duodenal  ulcer  alone  was  found,  hemor- 
rhage was  noted  in  49  cases  (35-^  p^^  cent  J  ;  9  had  hematemesis  alone 
(6.4  per  cent.) ;  18  had  melena  alone  (13  per  cent.)  ]  22  had  hematemesis 
and  melena  ( 1 5.8  per  cent. )-  In  1 8  cases  the  hemorrhage  was  severe — 
in  all  9.2  per  cent,  suffered  from  dangerous  bleeding. 

Jaundice, — Jaundice  is  rare  with  duodenal  ulcer.  The  develop- 
ment  of  icterus  in  a  case  presenting  some  of  the  symptoms  of  gastric 
ulcer,  probably  shows  duodena!  uker,  if  gall-stones  can  be  excluded. 

The  death-rate  from  hemorrhage  is  quite  large  and  is  variously 
estimated  at  from  13  to  ^^  per  cent. 

Tetany. — Three  cases  gave  a  history  of  tetany. 

Cardiospasm. — In  3  cases  cardiospasm  was  present. 

Dilatation  of  the  Stomach. — In  a  small  number  of  cases  the  symp- 
toms of  active  ulceration  are  latent  and  the  physician  is  first  consulted 
for  copious  and  repeated  vomiting.  The  stomach  is  dilated — there  is 
peristaltic  unrest — the  symptoms  are  those  of  pyloric  stenosis.  The 
history  may  possibly  diflerentiate  between  gastric  and  duodenal 
ulcer — but  the  author  believes  this  result  can  only  be  positively  at- 
tained by  operation,  which  he  holds  is  invariably  imperative  in  such 
cases.  In  this  type  the  ulcer  is  usually  nearly  healed,  and  the  cica- 
tricial contraction  is  respousible  for  the  stenosis. 

Perforation, — Perforation  is  the  most  serious  complication  that 
can  occur  \rith  duodenal  ulcer.  It  may  take  place  in  acute  or  chronic 
ulcer,  both  in  the  young  and  old. 

Finney'  reports  a  case  in  a  child  two  months  old*  while  Moynihan 
has  seen  it  in  a  woman  aged  seventy  seven. 

Sudden  perforation  may  occur  with  the  acute  duodenal  ulcer, 
due  to  burns,  septicemia,  etc. 

Perforation  may  be  acute,  subacute »  or  chronic.  In  Moynihan's 
series  of  1 1  eases,  acute  perforation  occurred  in  a  chronic  ulcer. 

In  every  case,  there  was  evidence  that  the  ulcer  had  long  been 
present;  but  only  recently  w*as  the  ulcer  the  seat  of  a  more  active 
pathological  change,  and  there  had  l>een  an  exacerbation  in  tlie 
symptoms.  Occasionally  a  perforation  may  occur  without  previous 
symptoms. 

SyfHpt'jnts  of  Acute  Perforation. — There  is  a  sudden  onset  of  intol* 

erable  and  agonizing  pain.     This  is  so  severe,  that  sudden  death  may 

occur  from  it.      The  patient  is  prostrated,  he  is  pale  and  faint,  the 

expression  anxious,  and  sw^eat  appears  on  the  brow.     Respirations 

*  London  Lancet,  1908,  ii,  1748. 
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are  short  and  quick.  Deep  inspiration  causes  a  groan  of  agony  and 
a  spasm  of  pain.  Replies  to  questions  are  given  in  snatches  and 
expiration  ends  abruptly  in  a  catch.  Collapse  may  be  cumpktc 
in  some  cases,  the  author  finds  in  his  own  experience.  In  soint, 
however,  it  may  not  be  apparent.  When  the  patient  is  seen  an  bmr 
or  two  after  perforation,  at  which  time  tiie  pulse  may  not  be  par- 
ticularly rapidr  muscular  rigidity  is  a  marked  symptom  and  tk 
abdomen  is  at  this  time  retracted.  Distention  comes  later.  The 
tenseness  of  tlte  abdcnninal  nttiscks  is  persistent.     On  overcoming  tk 


Fig-  262. ^Showing  the  disj^sitjon  of  the  duodena]  peritcraeal  coat,  and  ciplaiiit| 
the  dircctiuB  liiken  by  duodenal  contents  in  case  of  pcrforaticm  iGauJtier)- 


ffotective  muscular  rigidity,  abdominal  tenderness  is  present,  Therei 
is  an  area  of  more  marked  te>idernecss  and  rigidity  0  the  rigkt  ollki^ 
median  line  above  the  umbilicus. 

Vomiting  may  occur  at  first,  but  it  usually  does  not. 

The  liver  dulness  is  not  yet  impaired.     Percussion  of  any  part  ( 
the  abdomen  is  resented  by  the  patient. 

As  a  rule»  the  symptoms  rapidly  aher  as  fluid  escapes  ihr 
the  niplure  into  the  peritoneal  ca\'ity,  producing  the  symptoms  < 
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The  pulse-rate  rises  steadily,  the  quaUty  becoming  poorer.  The 
abdomen,  preserving  its  rigidity,  becomes  fuller,  tintil  a  uniform  tight 
distention  occurs.  Tenderness,  as  a  rule,  Ixfcomes  more  marked  on 
the  right  side,  and  the  right  iliac  fossa  becomes  the  most  tender  and 
most  distended  region.  Leukocytosis  and  increase  of  pol^Tiuclears 
are  present. 

The  temperature,  which   was  previously  normal  or  subnormal, 
begins  to  rise  and  may  reach  102**  F.  or  more.     Intestinal  stasis  is 
absolute  from  the  first.      Repeated  enemata  may  bring  a  little  gas, 
and    feces   in   some  cases.      Inter- 
ference   with    respiration    persists 
and  increases  as  the  abdomen  dis- 
tends.    The  face  becomes  livid,  the 
face  and  hands  cold  and  damp,  and, 
finally,  cyanosis   develops.      From 
the  time  of  perforation  to  the  death 
of  the  patient  a  period  averaging 
from  two  to  five  days  may  elapse. 

Tlie  right  side  of  the  abdomen, 
as  heretofore  noted,  is  chiefly  af- 
fected, so  that  the  mistaken  diag- 
nosis of  perforativ^e  appendicits  has 
been  frequently  made.  The  fluid 
escaping  from  tlie  duodenum  is 
prevented  from  passing  to  the  left 
by  the  reflection  of  the  great  omen- 
tum from  the  duodenum  and  the 
stomach.  It  flows  down  to  the 
outer  side  of  the  colon  to  the  right 
iltac  fossa  and  brim  of  tlie  pelvis 
and  then  overflows  into  the  latter. 
If  the  ascending  colon  is  bound 
down  and  has  no  me-senter\%  the 
fluid  may  rise  alongside  the  colon, 
crossing   a    few   inches   below    the 

hepatic  flexure,  and  then  flow  to  the  appendix  regioUi  guided  by  the 
obliquity  of  the  mesentery  (Figs.  262  and  263). 

Differential  Diagnosis  between  Acute  Perforation  of  Duodenal 
Ulcer  and  other  Conditions. — Duodenal  Ulcer. — The  previous  history 
of  the  case  is  of  great  value;  it  occurs  more  frequently  in  men.  Pains 
appear  two  hours  or  later  after  meals.  At  the  time  of  perforation 
the  pain  is  overwhelming  in  character.  It  is  frequently  to  the  right 
of  the  median  line  in  tlie  epigastrium,  though  it  may  be  referred  to 
the  whole  abdomen.  Within  one  to  tw€>  hours,  however^  the  pain  is 
always  of  greater  severity  on  the  right  side,  and  tenderness  and  mus- 
cular rigidity  are  also  excessiv^e  there.  The  rigidity  is  extreme.  No 
ctmditions,  except  perforation  of  tlie  duodenum  or  stomach,  give  rise 

49 


Fig.  263. — Schema,  after  Mtjynihan, 
showing  direction  taken  by  ducxlotial 
contents  in  perforation  of  the  duod- 
enum; how  tliey  arrive  in  the  region 
of  the  cecum  and  simulate  appen- 
dicitis. 
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to  such  extreme  tension  in  the  muscles.  Rigidity  also  persists,  and 
retraction  of  the  abdomen  continues  until  distention  due  to  perito- 
nitis develops.     Rigidity   does   not   lessen   until  profound  tox£nua 

ensues. 

Gastric  Ulcer. — Perforation. — Pain  appears  earlier:  frequcoily 
local  tenderness,  dorsal  pain,  and  other  symptoms  precede  tlie  perftira' 
tion,  though  not  always  so.  With  perforation  of  the  stomach,  the 
pain  is  usually  to  the  left  of  the  median  line.  After  perforation, 
eareful  examination  will  show  an  are^  which  is  more  resistant  and 
more  tender,  beneath  which  the  ulcer  lies,  and  hence,  the  site  of  the 
perforation.  When  the  most  tender  area  is  in  the  left  hv^pochondrium, 
the  perforation  is  toward  the  cardia;  if  around  the  umbilicus,  it  is 
in  the  lx>dy  of  the  stomach ;  and  if  to  the  right  of  the  median  lint 
or  in  the  right  hypochondrium,  then  the  perforation  is  probably  to 
the  pyloric  end  of  the  stomach  or  in  the  duodenum. 

Perforative  Appendicitis, — The  pain  may  be  first  referred  to  i 
epigastrium  or  to  the  entire  abdomen,  and  then  become  locala 
in  the  right  iliac  fossa.  There  may  be  a  dyspeptic  histor\%  but  i 
the  typical  history  of  gastric  dyspepsia,  as  with  duodenal  uJc 
There  is  generally  a  history  of  preceding  pain  in  the  appendical  re 
or  of  previous  attacks,  or  of  constipation,  or  coUtis,  In  many  < 
an  aperient  has  been  taken  previous  to  perforation.  The  muscular 
rigidity  with  appendicitis  is  not  as  intense  as  with  duodenal  perfora- 
tion, nor  are  the  pain  and  agony  as  intolerable.  The  diaphragm  is  not 
held  as  tight  and  the  respirations  are  not  as  short  and  jerk>-. 

In  both  conditions  there  is  tenderness  in  the  right  iliac  fossa. 
Tenderness  and  rigidity  are  always  present  in  the  right  hypodion- 
drium  with  duodenal  perioration,  and  shortly  after  perf oratioQ  of  the 
duodenal  ulcer»  rigidity  of  the  right  rectus  (upper  part.)  and  tender* 
ness  are  most  marked  in  this  region. 

With  appendicitis  they  are  exceptionally  there,  and  only  when 
the  appendix  is  retro  verted  and  extends  to  the  liver.  Even  then  the 
tenderness  is  less  marked.  Rigidity  of  the  lower  portion  of  ^^ 
right  rectus  is  usual. 

Moreover,  the  test  Head's  zone  for  the  appendix  is  of  value  Id 
these  cases,  as  it  lies  lx4ovv  the  umbilicus.  Rarely  perforation  of 
ulcer  and  perforative  appendicitis  may  coexist.* 

Acute  Pancreatitis, —As  a  rule,  there  are  no  initial  sympttims. 
Occasionally  acute  pancreatitis  may  be  dependent  on  the  impaction 
of  a  stone  in  the  ampulla  of  Vater,  in  which  event  there  may  be  the 
previous  history  of  **  gall-stones  **  or  **  gall-stone  dyspepsia.''  Th^ 
pain  of  acute  pancreatitis  is  more  in  the  epigastrium.  Muscular 
rigidity,  tenderness,  and  distention  chiefly  occur  there — "  an  epig^^' 
trie  peritonitis  "—and  the  enlarged  and  edematous  pancreas  tnay 
at  times  be  felt  on  deep  palpation.  Fitz  describes  scattered  area^  ol 
abdominal  tenderness  lying  probably  over  the  areas  of  fat  necrosis. 
*  B>  Carter,  London  Lancet,  1901,  ii,  1195, 
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The  pulse  is  bad  from  the  starts  and  it  is  always  rapid  and  of  poor 
quality.  Its  rate  is  at  first  disproportionate  to  the  severity  of  the 
other  symptoms.  Constipation  is  marked.  Vomiting  is  more  fre- 
quent. It  consists  of  food,  bile,  and  black  altered  blood.  Blood 
is  frequently  passed  from  the  intestines.  A  deep  lividity  or  cyanosis 
of  the  skioi  chiefly  of  the  jace,  occurs.  Corpulent  people  are  often 
attacked  by  acute  pancreatitis,  and  it  occurs  with  considerable  fre- 
quency during  the  early  months  of  pregnancy. 

With  acute  pancreatitis,  a  general  distention  of  the  abdomen 
is. rare,  the  right  side  of  the  abdomen  is  not  specially  involved,  and 
the  hurried,  jerky  respiration  due  to  contraction  of  the  diaplu-agra 
does  not  occur.  Fat  necrosis  is  present  with  acute  pancreatitis.  A 
case  of  fat  necrosis  with  |>eritonitis  resulting  from  perforation  of  a 
duodenal  ulcer  is  reported  by  Richter^  as  a  rare  occurrence.  The 
pancreas  was  found  to  l>e  normaL 

Acute  Perforation  of  the  Gall-bladder. — The  local  and  general 
symptoms  may  simulate  acute  perforation  of  duodenal  ulcer. 

A  careful  investigation  into  the  previous  history  is  the  only  means 
of  diagnosis.  A  history  of  hepatic  colic,  \iith  occasional  attacks  of 
jaundice,  can  usually  be  secured.  Moreover,  the  illness  does  not 
seem  as  desperate,  nor  is  the  attack  of  acute  pain  as  severe,  as  when 
the  duodenum  perforates. 

Acute  Thoracic  Disease. — The  mimicry^  of  appendicitis  is  more 
usual  than  that  of  perforation  of  ulcer  of  the  duodenum. 

During  the  onset  of  pneumonia,  diaphragmatic  pleurisy  or  acute 
bronchitis,  tlie  pain  may  be  felt  exclusively  in  the  abdomen,  tlie 
abdominal  muscles  may  be  tense  and  the  surface  tender.  There 
are  several  features  which  are  an  aid  to  differential  diagnosis: 

(i)  The  temperature  in  acute  lesions  of  the  thorax  often  ranges 
higher — 103°  to  104*^  F. — than  it  does  in  acute  abdominal  lesions 
(rarely  above  102*^  F.). 

(2)  The  respirations  are  more  rapid — ^35  to  40  or  more — in  pul- 
monary conditions. 

(3)  There  is  a  disproportion  in  the  early  stages  in  thoracic  lesions, 
between  the  pulse  and  respiration.  The  pulse  may  not  be  much 
over  100,  and  the  respirations  35  to  45.  A  more  rapid  pulse-rate, 
120  or  more,  with  a  slower  respiration,  about  25,  would  be  most 
frequent  in  an  abdominal  lesion. 

(4)  In  abdimiinal  conditions  there  is  persistent  rigidity  and  deeper 
tenderness.  With  thoracic  inflammation  the  tenderness  is  superficial, 
and  deep  pressure  may  even  give  relief,  and  during  respiration,  at  the 
height  of  expiration,  the  abdominal  muscles  may  be  soft  and  the  rigid- 
ity absent.  The  rigidity  is  less  marked  and  less  persistent  and  the 
area  affected  is  limited. 

(5)  With  diaphragmatic  pleurisy,  the  respiratory  movements  in 
the  upper  thorax  are  exaggerated,  while  they  are  slower  below. 

*  Quarterly  Bui  let  in  Northwestern  University  Medical  School,  Dec.*  191a. 
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(6)  Head's  zones  of  cutaneous  hyperalgesia  for  the  lungs  lie  over 
the  thorax,  while  for  the  duodenum  Head*s  zone  lies  just  below  the 
free  border  of  the  ribs,  chiefly  to  the  right  of  the  median  line,  and  for 
the  appendix,  it  Hes  below  the  level  of  the  umbilicuji. 

Treatment  of  Acute  Perforation  of  the  Duodenal  Ulcer. — In  brief, 
immediate  operation  is  indicated;  suture  of  perforation,  drainage, 
usually  gastro-enterostomy.  Subsequent  to  operation,  proctoclysis 
in  Fowler's  position  is  most  valuable.  Resection  of  the  ulcer  may 
be  required. 

Subacute  Perforation  of  Duodenal  Ulcer, — In  this  case,  though 
there  is  a  sudden  rupture  of  an  ulcer,  as  in  the  acute  perforation, 
there  is  a  definite  localization  of  the  fluid  escaping  tlirough  the  rent 
and  in  many  instances  a  narrow  circumscril>ed  peritonitis. 

An  empty  stomach  at  the  time  oi  perforation  wniild  render  the 
symptoms  less  severe.  A  sudden  movement  or  violent  strain  may  be 
the  cause  of  the  rupture.  A  tag  of  omentum  may  plug  the  opening 
of  the  ulcer,  or  peritoneal  irritation,  as  the  tdcer  deepens,  may  cause 
plastic  lymph  deposits  on  tlie  base  of  the  ulcer,  so  that  there  is  a 
nearly  impenetrable  barrier  at  the  moment  of  perforation. 

Moreover,  the  duodenum  may  tjecome  adherent  at  the  base  of  the 
ulcer  to  the  anterior  abdominal  wall,  the  liver  or  the  pancreas.  The 
symptoms  are  the  same  as  in  acute  perforation,  except  that  they  are 
less  intense. 

There  is  a  previous  history  pointing  to  duodenal  ulcer;  in  some 
cases  there  is  increased  pain  for  a  few  days  previous  to  perforaliongj 
or  the  abdomen  is  stiff  and  sore,  and  discomfort  is  felt  on  laughing  < 
stretching. 

The  pain  of  perforation  is  again  sudden  in  its  onset  and  severe 
in  character,  but  not  as  intolerable  as  in  acute  perforation.  Vomiting 
and  prostration  may  follow.  The  abdomen  is  everv^vhere  tender; 
but  there  may  Idc  a  particularly  tender  and  resistant  are^,  which  on 
palpation  may  feel  like  a  flat,  hard  mass  inserted  in  the  wall  of  the 
abdomen.     Leukocjlosis  and  increased  polyneuclears  are  present. 

The  symptoms  subside  slowly,  the  character  of  the  pulse  improves, 
vomiting  ceases  and  tiie  abdomen,  which  was  at  first  hard  and  re- 
tracted, may  become  soft,  except  at  the  one  spot,  or  it  may  tje  slightly 
distended,  with  some  free  fluid. 

If  no  operation  is  undertaken,  there  may  be  several  results, 
either  a  periducKlenal  abscess  may  form,  or  a  secondary  rupture  into 
the  general  peritoneum  may  occur,  or  the  adhesion  of  the  ulcer  to 
the  abdominal  wall,  li\'er  or  pancreas  may  increase  in  firmness,  the 
acute  inflammation  subside  and  the  patient  Uve  for  years.  This  last 
is  more  common, 

Di^erential  Diagnosis  of  Subacute  Perjorationof  the  Duodenum. — 
The  chief  difficulty  is  difi"erentiating  this  condition  from  acute  chole- 
cystitis. In  both  conditions  there  are  pain,  sudden  in  onset,  which 
is  severe  and  often  colicky.     There  is  no  general  invasion  of  the  peri- 
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tonetjm,  but  a  localized  peritonitis  with  a  tender  resistant  area.  The 
l>est  clue  is  the  previous  history  of  tlie  case.  The  determination  of 
Head's  zone  may  l>e  of  service. 

Treatment.— Smcc,  in  the  early  stages,  a  diilerential  diagnosis 
between  acute  and  subacute  perforation  camiot  te  made,  in  view  of 
the  uncertainty*  immediate  operation  is  indicated. 

Chronic  Perforation  of  Duodenal  Ulcer. — In  tliis  type  of  perfora- 
tion the  intestinal  coat  is  destro\Td  slowly  by  the  ulcer,  and  by  tlie 
time  tlie  serous  coat  is  reached  a  protective  barrier,  often  reinforced 
by  omentum,  is  raised  by  newly  formed  lymph  deposit  and  adhesions, 
so  that  the  inflammatory  process  is  circumscrilMfd  and  perforation  into 
the  general  peritoneal  cavity  dfx^s  not  occur,  but  a  kK^al  peritontis. 

The  kxral  cavity  increases  in  size  and  the  contents  may  become 
purulent,  so  that  a  peridumlenal  abscess  results. 

In  other  cases*  the  perforation  may  occur  suddenly,  but  be  so 
minute  in  size  or  tlie  duodenum  l3e  so  empty  that  leakage  is  exces- 
sively small.  In  this  event,  the  inflammation  may  l^ecome  rapidly 
circumscribed  by  adhesions  and  again  a  periduodenal  abscess  result. 
Communication  with  the  duodenum  may  then  be  shut  off  completely, 
or  it  may  be  closed  in  such  a  way  as  to  reopen  when  the  abscess  has 
been  opened,     A  dutjclenal  fistula  then  results. 

The  periduodenal  abscess  may  perforate,  or  burrow  in  various 
directions.  Pistula  may  be  present  between  the  duodenum  and  the 
gall-bladder^  or  between  the  duodenum  and  colon"  or  hepatic  abscess^ 
may  result;  or  a  pancreatic*  duodenal  fistula. 

A  few  cases  are  also  recorded  of  fistula  lietween  the  stomach  and 
duodenum;  but  in  these  cases  it  seems  probable  the  primar\^  ulcer 
was  in  the  stomach.  Subdiaphragmatic  abscess  may  result  from 
chronic  j>erforation  of  duodenal  ulcer. 

A  periduodenal  abscess  may  biurow  to  a  great  distance;  thus  it 
may  pass  into  the  retroperitoneal  spaces  and  ascend  along  the  greater 
vessels  into  the  neck,  or  may  point  l>etween  the  seventh  and  eighth 
ribs  posteriorly,  or  at  the  tip  of  the  right  scapula.  It  has  passed 
down  along  the  ascending  colon  to  the  right  iliac  fossa  and  burst  into 
the  cecum  or  ma>^  lead  to  an  abscess  of  the  right  iliac  fossa  and  pek 
vis.  It  has  burrowed  Ijeneath  the  right  psoas  sheath,  causing  flexion 
of  hip  and  lordosis.     It  may  penetrate  the  gallbladder. 

Meunier^  reports  a  case  where  an  abscess  cavity  was  found  on  the 
under  surface  tjf  the  liver.  It  was  trans  versed  by  tlie  duodenum, 
which  was  completely  severed  by  a  circular  ulcer. 

The  abscess  which  forms  may  reach  the  anterior  abdominal  wall 
and  perforate  the  same  with  resulting  external  duodenal  fistula.* 

*  London  lancet,  1850,  t,  776:  Schmidt's  Jahrbuch.  cxxxix,  293. 
'Pathol.  Soc,  Trans,,  1862.  xiv,  173. 

•Munch,  med.  Wochens.,  1887,  i,  678. 
^  Guy's  Hosp,  Museum,  No.  757. 
*BuU.  Soc.  Auat.,  lag,^,  Ixviii,  487. 

•  Archiv.  Gen.  de  Med.,  1887,  i,  414  d  seq.:  also  BulL  Soc.  Atiat*,  1870,  x\',  4ag, 
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These  cases  ultimately  die  of  inanition  and  sepsis  unless  definite 
surgical  procedures  are  adopted.  ' 

Treatment. — Appropriate    surgical    measures   are    indicated  foi 
chronic  perforation  of  a  duodenal  ulcer . 

Differential  Diagnosis  of  Duodenal  Ulcer. — This  matter  is 
important  that  it  is  deemed  proper  to  recapitulate  same  former  ob- 
servations. ^_ 

Duodenal  Ulcer, — ^This  condition  is  more  frequent  in  males;  pai^| 
after  food  does  not  appear  until  two  hours  or  more ;  the  hunger  pain 
is  relieved  by  food;  pain  may  be  in  the  median  line,  though  quite 
frequently  it  is  to  the  right  of  it,  and  may  radiate  over  the  right 
costal  margin  to  the  breast  or  round  to  the  back.  Tenderness  on 
pressure,  when  present,  is  always  to  the  right  of  the  median  line.  It 
is*  as  a  rule,  not  as  circumscribed  as  witli  gastric  ulcer.  Att 
are  apt  to  !>e  recurrent  in  the  cold  and  wet  seasons.  Vomiting  is  i 
unless  there  is  stenosis  of  the  duodenum  or  pylorus.  Melena  i 
usually  occurs  without  hematemesis;  hemorrhage  is  more  dangerousj 
perforation  more  frequent;  latent  type  with  sudden  hemorrhages ii 
more  frequent;  history  is  usually  chronic,  symptoms  recur  in  attacks; 
patients  complain  of  hyperacidity.  Gastric  findings,  usually  in  chronic 
cases»  show  no  excessive  content  of  HCl,  in  fact,  as  a  rule,  it  is  less  than 
normal.  On  the  other  handt  in  the  cases  with  brief  liistory  and  anitt 
hemorrhage^  I  have  generally  found  hyperchlorhydria.  These  last  are 
of  easy  diagnosis.  In  the  more  obscure  cases  repeated  examinations 
of  tlie  stool  for  occult  blood  will  invariably  show  its  presence.  ThCj 
gastric  contents  show  no  pus,  and  at  times  blood  or  txcult  blood  i 
present.  The  presence  of  pus  shtm^s  an  ulceration  in  the  pyhyrus  ( 
stomach.  The  determination  of  occult  blood  in  t^ie  stool,  in  cases  wheif^ 
there  is  no  definite  history  of  hemorrhage  or  visible  evidences  ol  the 
same,  is  of  great  importance.  In  an  obscure  case  at  the  Red  Cross 
Hospital,  a  positive  diagnosis  of  duodenal  ulcer  was  made  diiefly 
on  this  point  and  was  con  firmed  at  operation  by  Herman  Haubold. 
It  served  to  exclude  gall-bladder  disease  and  a  gastric  neurosis. 
The  special  Head  zone  aids  difTerentiation  of  ulcer  of  the  duodeouin 
from  disease  of  the  gall-bladder  and  stomach. 

Gastric  Ulcer.— This  is  more  frequent  in  women,  is  frequent  witlil 
chlorosis;  pain  is  earlier,  within  a  short  time  or  less  than  an  hour T 
after  food,  rarely  within  one  to  two  hours;  pain  in  the  median  lint  1 
or  to  the  left  and  may  radiate  to  the  left  margin,  left  breast,  andevenj 
down  the  left  arm;  dorsal  pain  is  present  at  a  point  between  tbescap- ' 
ula  and  spine;  tenderness  is  more  circumscribed  and  is  in  the  median 
line  and  often  to  the  left  of  tlie  same;  there  is  not  the  same  depend- J 
ence  of  the  attacks  on  the  climate  or  seasons;  vomiting  is  tnore  ire'l 
quent ;  hematemesis  more  frequent ;  melena  less  so,  but  quite  ofteflj 
present;  hyperchlorhydria  is  present  in  the  acute  cases;  diminis"^ 
acidity  or  absence  of  HCl  may  occur  in  the  chronic  ulcers* 

Pus  always  present  in  the  gastric  contents;  occult  blood  or  blood  tf 
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found  in  the  gastric  contents.  Pus  is  extremely  important,  as  in  a 
case  of  Connor's,  the  diagiiosis  was  made  from  its  presence  alone,  no 
occult  blood  l>eing  found.  Occult  blood  in  the  stool  is  frequent. 
No  mucus  is  present  in  the  gastric  contents. 

Bassler  holds  that  2  per  cent,  or  more  of  gas  in  hyperchlorhydria  is 
suspicious  of  ulcer. 

Simple  Hyperchlorhydria, — This  is  a  very  frequent  condition — 
content  of  HCl  is  always  high  aitd  constitutes  chief  acidity — total 
acidity  is  high.  No  pus  in  gastric  contents  and  no  blood  or  occult 
blood.  No  occult  blood  is  found  in  the  stool.  There  is  no  special 
predilection  for  either  sex.  Dietary  indiscretions,  anemia,  gastrop- 
tosis,  nervous  conditions,  etc.,  may  be  the  cause.  Cases  may  be 
persistent,  but  are  amenable  to  relief  by  treatment.  When  hyper- 
chlorhydria occurs  with  other  conditions,  such  as  appendicitis,  gall- 
bladder disease,  and  gastric  or  duodenal  ulcer,  the  anamnesis  and 
physical  examination  for  the  first  two  conditions  and  the  presence  of 
gastric  and  intestinal  occult  blood  with  the  last  two  will  aid  diag- 
nosis. With  the  ulcerated  conditions,  gall-bladder  disease,  and  appen- 
dicitis special  Head  zones  are  present.  There  is  no  mucus  with  simple 
hyperchlorhydria . 

Acid  Gastritis. — There  is  hyperacidity  plus  mucus.  It  is  an  initial 
stage  of  chronic  gastritis. 

Achlarhydria  Hmnorrhagica  Gas/riVra,— There  are  absence  of  free 
HCl,  presence  of  mticns,  many  actively  growing  bacteria,  pus,  blood, 
or  occult  blood.  The  condition  is  reflex.  Gall-bladder  disease  or 
appendicitis  are  a  frequent  cause  and  the  condition  is  relieved  by 
operation. 

Cholelithiasis, — There  are  no  definite  attacks  which  occur  at  cer- 
tain seasons  (no  periodicity);  the  pain  is  unendurable;  is  more  severe 
than  duodenal  ulcer,  except  when  there  is  perforation,  which  last  has 
associated  definite  symptoms.  I^ain  occurs  within  an  hour  after  food. 
There  are  often  a  '*  catch  in  the  breath,"  depression »  nausea,  and 
sweating.  The  pain  l>egins  stiddenly,  is  abrupt  in  the  onset  and  in  its 
relief,  as  it  may  rapidly  pass  away;  acidity  or  heartburn  may  be 
present. 

Food  or  an  alkali  does  not  relieve  the  pain  and  the  idea  of  food 
is  repugnant.  Chills,  sweats,  a  **  feeling  of  gooseflesh,*'  shivering, 
and  subsequent  heat  are  present.  There  may  be  a  sensation  of  pain 
in  the  shoulder-blade,  which  is  suggest i\^e  of  gall-stone  impaction  in 
tlie  cystic  duct*  The  pain  is  cramp-like,  passes  through  and  around 
the  right  side  to  the  shoulder-blade,  and  epigastric  distention  ac- 
companies it.  A  feeling  of  stiffness  or  soreness  remains  for  some 
hours.     The  gall-bladder  is  tender  and  Head's  zone  is  present. 

Ulceration  of  a  CaU-stone  into  the  Duodenum. — The  writer  has  seen 
a  case  suffering  from  an  attack  of  acute  pain  to  the  right  of  the 
median  line  in  the  epigastric  region*  followed  by  several  attacks  of 
heniatemesis  and  marked  melena.     One  consultant  believed  it  due 
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to  hemorrhage  from  an  occult  duodenal  ulcer.     The  patient  was  a 

stout,  elderly  woman,  with  an  apparent  history  of  previf)us  gall-stone 
attacks.  The  possibility  of  subacute  pancreatitis  with  hemorrhage 
was  suggested.  Subsequently  a  gall-stone  the  size  of  an  Enghsh 
walnut  was  removed  from  the  intestines.  It  had  ulcerated  through 
from  the  gall-bladder,  eroding  a  large  vessel.    The  patient  recovered. 

Acute  Pancreatitis  mth  Castro-intestinal  Hanorrhagc. — As  a  rule, 
there  is  a  histor>^  of  previous  attacks  of  gall-stones.  There  is  an 
"epigastric  peritonitis,''  and  the  attack  is  fulminating.  See  Acute 
Hemorrhagic  Pancreatitis. 

Chronic  Paticrcatitis,  Simulating  Gastric  or  Duodetuil  Ulcer,  with 
Sypni tarns  of  Pyloric  Stenosis,  Moderate  Dilatation  of  Stomach.  —This 
condition  is  particularly  interesting.  The  writer  recently  examined  a 
case  (female)  for  John  Connors  presenting  the  following  symptoms: 
pain  one  to  three  hours  after  eating;  tenderness  in  the  epigastrium; 
cx;casional  vomiting;  history  of  apparent  coffee  grounds;  complains 
of  hyperacidity,  but  acidity  and  HCl  within  normal  limits,  three  years* 
history;  stomach  dilated  to  umbilicus;  no  pus;  no  occult  blood  found 
in  gastric  contents;  no  occult  blood  in  stool  (two  examinations).  The 
writer  found  evidences  of  mechanical  obstruction  to  the  exit  of  gastric 
contents.  In  view  of  absence  of  pus  and  occult  bkxid  in  the  same, 
believed  obstruction  to  be  on  the  duodenal  side,  and  probably  due  to 
ulcer.  StmM  showed  some  disturbance  of  intestinal  functions,  but 
chronic  pancreatitis  was  not  suspected.  Laparotomy  showed  no 
ulcer,  but  mechanical  obstructimi  to  the  duodenum  from  an  enlarged 
head  of  the  pancreas;  also  a  chronic  pancreatitis,  no  obstruction  to 
the  common  bile-duct,  and  no  gall-stones.  The  common  bile-duct 
evidently  lay  outside  the  enlarged  head  of  tlie  pancreas.  The  gall- 
bladder was  opened  and  drained.  It  cfmtained  no  gall-stones,  but 
thick  inspissated  bile.  This  case  is  of  particular  interest.  Whether 
subsequent  to  operation  the  enlarged  head  will  subside  or  gastro- 
enterostomy will  be  necessary,  it  is  too  soon  to  determine.  Patient 
is  doing  well. 

Banti's  Disease. — ^The  anamnesis  and  the  presence  of  the  enlarged 
spleen  are  an  important  aid  to  diagnosis. 

One  should  also  determine  that  cirrhosis  of  the  liver  is  not  a 
factor  in  gastric  intestinal  hemorrhage  and  that  the  patient  is  not  a 
'*  bleeder." 

I  ha\'e  recently  seen  a  most  interesting  case  of  persistent  intestinal 
hemorrhage  with  indefinite  gastro-intestinal  symptoms  of  four  years' 
duration,  in  which  duodenal  ulcer  was  believed  to  be  the  cause. 
Operation  by  Meeker  at  the  Red  Cross  Hos]>ital  showed  a  single  male 
lumbricoid  worm  ii  inches  long  in  the  jejunum — i  foot  Ix'low  the 
duodenum.  There  were  evidences  of  numerous  perforations  of  the 
intestinal  mucosa,  with  resulting  hemorrhages.  No  eosinophilia 
was  present,  and  no  other  worms  or  ova  were  found.  The  worm  was  , 
coiled  into  a  U  and  was  verv  active.     This  is  the  first  such  case  I 
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believe  recorded  of  a  lumbricoid  worm  producing  intestinal  hemor- 
iliage,  though  it  has  occurred  with  ankylostoma. 

Prognosis. — The  prognosis  is,  as  a  rule,  quite  serious,  especially 
in  the  cases  with  frequent  recurrent  hemorrhage.  Perforation 
requires  immediate  surgical  procedure.  Relapses  may  occur  in  the 
apparently  cured  cases,  but  I  have  seen  perfect  recovery  follow  proper 
tn»itment. 

Treatment. — ^This  is  similar  to  ulcer  of  the  stomach. 
Hemorrhage. — For  acute  hemorrhage,  apply  an  ice-bag  to  the 
epigastritun  and  give  at  once  a  hypodermic  of  morphin,  i  grain 
(0.016). 

Tremoliere*s  solution,  calcium  chlorid  (2  per  cent,  solution) 
in  gelatin  (5  per  cent,  solution),  i  oimce  (30.0)  every  two  to  three 
hours  by  mouth,  is  useful.  Gelatin  (5  to  10  per  cent.),  by  mouth, 
I  ounce  (30.0),  or  a  2  per  cent,  solution  subcutaneously  may  be  em- 
ployed; calcium  chlorid  or,  preferably,  calcium  lactate,  10  grains 
(0.6)  in  4  ounces  (125.0)  of  water  every  three  hours  by  mouth,  or  by 
enema  if  vomiting,  or  strontium  or  magnesium  lactate  by  hypodermo- 
clysis,  15  to  30  grains  (1.0-2.0)  in  4  ounces  (125  c.c.)  of  sterile  water, 
or  emutin,  5  minims  (0.296)  by  hypodermic,  are  all  useful. 

Adrenalin  (i :  1000),  5  minims  (0.296)  or  more,  has  been  recom- 
mended by  mouth  or  by  hypodermic.  It  may  too  markedly  raise 
pulse  tension.  Normal  horse-serum  or  human  serum  by  mouth  or 
the  latter,  preferably  by  hypodermic,  15  to  30  c.c,  might  prove  of 
value. 

Spriggs*  advocates  the  use  of  olive  oil  or  almond  oil,  as  suggested 
by  Cohnheim  and  Walko.  He  gives  ^  to  i  ounce  (30.0-60.0)  t.  i.  d., 
increasing  the  dose  to  2  ounces  (120  c.c.)  in  some  cases.  Spriggs 
often  starts  the  treatment  by  giving  the  olive  oil  alone  by  mouth 
every  three  hours,  and  nothing  else  except  water  for  the  thirst.  This 
method  is  continued  until  the  blood  disappears  from  the  stool.  He 
then  gives  cream,  and  the  foods  of  the  Lenhartz  diet  are  added, 
eiduding  rice.  The  oil  is  then  reduced  to  i  dram  (4.0)  before  each 
meal. 

Author's  Method, — ^The  author  advocates  the  ice-bag,  morphin  by 
hypodermic,  lactate  of  calcium,  10  grains  every  three  hours  in  4  ounces 
(125.0)  of  water,  and  i  ounce  (30.0)  of  a  5  to  10  per  cent,  gelatin 
solution  every  three  hours;  emutin,  5  minims  (0.296)  by  hypodermic, 
is  oseful,  and  in  severe  cases  the  serum  treatment  by  mouth  or  hy- 
podermic. 

In  a  recent  case  with  a  tendency  to  vomit,  the  lactate  of  calcium 
was  first  given  by  rectum.  After  two  doses  it  was  not  retained. 
IriMtate  of  calcium,  15  grains  (i.o),  was  then  dissolved  in  6  ounces 
(185  C.C.)  of  water  and  dram  doses  of  this  given  every  half  hour,  with 
^^milar  doses  of  5  per  cent,  gelatin  solution,  i  dram  (4.0)  each.  The 
Mdt  was  most  successful. 

*Brit.  Med.  Jour.,  May  21,  19 10. 
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Olive  oil,  I  ounce  (30.0),  in  which  bismuth  subnitrate,  i  dram  (4.0), 
is  suspended,  may  aid  in  coating  the  bleeding  surface.  With  a  per- 
sistent hemorrhage,  ^surgical  procedure  may  be  indicated,  and  it  is 
certainly  called  for  in  persistent  recurrent  hemorrhages. 

For  coiiapse,  rectal  normal  saline  enemata  at  120^  F,,  a  pint 
to  a  quart,  proctoclysis,  or  hypodermoclysis  are  indicated^  Rarely 
infusion  may  be  required.  In  one  case  the  wTiter  needled  a  super* 
ficial  vein  and  injected  saline  solution  by  this  method.  Camphorated 
oil,  5  grains  (0.3)  camphor  in  20  drops  of  almond  oil.  repeated  every 
hour  for  several  doses,  and  str^xhnin  sulphate,  ^V  ^^  ^S  gJ'ain  every 
three  hours,  may  be  required.  During  the  stage  of  collapse  rectal 
feeding  is  indicated*  White  of  egg  and  gelatin  solution  icold)  may 
be  given  by  mouth.  They  take  up  free  acid  and  the  latter  tends  to 
check  hemorrhage. 

Diet. — Unless  collapse  be  present,  the  author's  modification  of  the 
Lenhartz  method  of  diet  the  i^T^iter  believes  most  efficacious,  to  be 
begun  directiy  after  hcmorrhag-e,  if  it  has  occurred.  This  relieves 
best  the  hunger  pain  and  takes  up  the  free  HCL  The  patient  should 
remain  in  bed  and  the  general  method  of  treatment  followed  as  with 
gastric  ulcer. 

Hyperchlorhydria  if  present  should  be  treated,  and  it  is  ad\isabie, 
even  if  the  HCl  be  less  than  normal  but  in  fair  amount,  to  administer 
an  alkali,  such  as  milk  of  magnesia,  magnesia  usta  or  soda  bicarbonate, 
since  the  patient  complains  of  acidity  and  evidently  there  is  some  irri- 
tant action  from  the  acid. 

Iron  and  arsenic  should  be  given  for  the  anemia  caused  by  hemor- 
rhage. 

Tlie  bismuth  treatment  sliould  be  foEowed  out,  with  which  the 
silver  nitrate  may  be  alternated^  as  in  gastric  ulcer. 

The  medical  treatmcfit  shmild  be  tried  for  the  first,  second,  and, 
possibly,  the  third  attack.  I  have  given  one  patient  recently  the 
benefit  of  the  doubt.  He  had  a  duodenal  ulcer  with  two  hemorrhages 
a  year  apart.  I  advised  medical  treatment  for  the  present  witli  care- 
ful watching,  and  a  resort  to  surgery  if  further  hemorrhage  ensued. 

An  acute  attack  with  marked  hyperchlorhydria,  as  in  the  similar 
type  of  acute  gastric  nicer,  seera^s  most  amenable  to  medical  treat- 
ment unless  there  lie  dangerous  hemorrhage  or  perforation. 

Surgery. — With  the  above  exception,  when  a  series  of  attacks 
have  occurred,  surgical  prcx^edure  is  indicated,  as  in  no  other  way 
can  the  chronic  ulcer  be  aired.  The  type  of  operation  depends  on  the 
conditions  found,  and  the  methods  iire  as  follows: 

1.  Excision  of  the  ulcer.  Simple  excision.  Finney's  operation. 
Excision  should  be  practised  when  the  ulcer  is  small  and  the  gut  is  not 
narrowed  by  the  operation. 

2.  Gastro-enterostomy.  Infoldini^  the  ulcer,  so  as  to  permanently 
narrouf  the  lumen  of  the  gut  and  prevent  the  exit  of  food  through  the 
pylorus,  should  be  carried  out  at  the  same  tifne.     If  obstruction  is 
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already  present  from  contraction  of  the  ulcer,  then  infolding  is  ud- 

necessary. 

3.  Resection  of  the  duodenitm  with  or  without  the  pyloric  portion 
of  the  stomach. 

4.  Resection  and  end-to-end  anastomosis,  the  pylorus  being 
left  intact.  Posterior  gastrojejunostamy  is  the  best  operatian.  Ante- 
rior gas tro-enter ostomy,  Roux*s  operation »  or  Moynihan's  modifica- 
tion may  be  required. 

Stenosis  with  Motor  Disturbances  and  Dilatation  of  the  Stomach. — 
Stenosis  of  the  duodenum  near  the  pylorus  or  at  the  pylorus,  from 
contraction  and  connective-tissue  formation  from  an  ulcer,  produces 
dilatation  of  the  stomach  with  marked  disturbance  in  motility, 
vomiting,  peristaltic  unrest,  etc.  All  cases  of  organic  stricture  are 
surgical  and  gastro-enter ostomy  is  indicated  under  such  conditions. 

Acute  and  subacute  perforation  require  immediate  operation. 
With  chronic  perforation  (periduodenal  abscess),  whether  localized 
or  whether  it  has  burrowed,  the  abscess  should  be  freely  opened. 
These  patients  often  remain  with  a  duodenal  fistula  and  die  from 
inanition,  unless  further  surgical  procedure  is  undertaken.  Gastro- 
enterostomy in  such  event  is  indicated  and  with  it  an  infolding  at  the 
pylorus  or  of  the  stomach  in  front  of  the  pylorus,  so  that  food  is  thus 
c<.impelled  to  pass  through  the  new  opening  and  can  no  longer  escape 
through  the  duodenal  fistula. 

Adhesions  and  obstructive  jaundice  require  operation* 

If  the  patient  have  recurrent  large  hemorrhages  and  be  appar- 
ently bleeding  to  death,  operation  is  at  once  indicated^ 

Intestinal  ulcers  from  Cutaneous  Burns 

Ulcers  from  extensive  burns  f cutaneous)  generally  occur  in  the 
upper  transverse  duodenum,  seldom  low^er  down.  Rarely  an  ulcer 
may  occur  in  the  stomach  or  other  part  of  the  intestines.  There 
may  be  a  single  ulcer  or  five  or  six  of  them.  There  is  considerable 
loss  of  tissue  in  some  cases,  in  others  erosions,  and  at  times  inflamma- 
tion of  the  mucous  membrane-  The  shape  of  the  ulcer  is  irregular 
and  dentate  or  long  and  narrow. 

The  course  is  very  acute,  the  result  generally  fatal:  hemorrhage 
or  perforation  occurring  wthin  one  to  two  weeks  after  the  burn  or 
even  within  two  to  three  days.  The  condition  is  probably  due  to 
septic  embolism.  Operate  if  there  is  perforation.  In  mild  cases  the 
treatment  is  that  of  duodenal  ulcer.  Intestinal  hemorrhage  and 
local  tenderness  are  the  salient  symptoms. 

Embolic  and  Thrombotic  Ulcers 

Parenski '  first  described  this  condition.     These  ulcers  originate 
from  emboli,  which  are  carried  into  the  small  branches  of  the  mesen- 
1  Wiener  med.  Jahrbiicher,  i876»  Hefl.  3. 
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teric  arteries  from  an  endocarditis  or  atheromatous  degenerations 
the  aorta,  from  an  abscess  focus  or  foci,  or  from  thrombosis,  as  j 
result  of  endarteritis.     They  occur  in  the  jejunum,  ileum^  colon,  i 
also  in  the  duodenum. 

If  the  embolus  is  aseptic,  infarction  with  hemorrhagic  infilU-ation 
occurs  and  necrosis  results,  with  the  production  of  an  ulcer.  The  ulo 
as  a  rule,  are  small,  circular,  or  irregular  in  outline.  Occasionally  1 
whole  thickness  of  the  intestines  may  become  involved*  so  tliat  peri- 
tonitis of  a  fibrinous  or  purulen^ 
type  occurs,  or  at  times  perfa 
tion.  These  tilcers  occur  in  1 
area  of  distribution  of  the 
eluded  vessels. 

Infarction  of  the  spleen ; 
kidneys  may  be  present.    H 
emboli     are     septic,     numei 
small  abscesses  are  seen. in 
submucosa.    which    may   bn 
down    and   form  ulcers.    Tlw 
conditions  may  result  from  sep 
acute  appendicitis*  etc.    Hetnd 
rhage  may  occur  as  a  result.   Il 
Fig,  264  is  shown  such  a  case, 
the  duodenal  ulcer  resulting  fra 
acute  appendicitis. 

Small    nodules   (miliary  ^H 


J 


Fig.  J64.— A,  Ulcer  of  duodentiin  secondary  to  app^ndidUs,  B,  prinuu7< 

appendix.  ' 


scesses),  consisting  of  round  cells  surrounding  a  blood-vesseii  ^  ' 
times  found  postmortem  in  fatal  cases,  not  yet  having  broken  di^^ 
into  ulcers,     Colickv^  pains,  tenderness,  diarrhea  with  blood  and  | 
occurring  in  cases  in  whom  embolic  processes  can  be  discovertd' 
other  orjjans,  or  when  a  cause  f*)r  emboli  can  be  founds  render  ^ 
diagnosis  of  embolic  ulcer  proba!>k\ 

Intestinal     ulceration     occurring    vnth     multiple    degenerati^ 
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neuritis  probably  belongs  to  the  class  of  thrombotic  ulcers,  there 
being  degenerative  changes  (arteritis)  influenced  by  the  neuritis 
(trcqihic).    Fracture  of  the  spine  has  resulted  in  intestinal  ulceration. 

Amyloid  Ulcers 

This  type  of  intestinal  ulcer  is  rare,  and  would  only  be  suspected 
when  associated  with  amyloid  degeneration  of  other  organs,  such  as  of 
the  liver,  spleen,  in  cases  suffering  from  long-continued  suppuration, 
cachexia,  tuberculosis,  syphilis,  rickets,  or  leukemia.  There  would 
be  diarrhea,  symptoms  of  ulcer,  and  deficient  absorption  from  the 
intestines.  Amyloid  ulcers  may  be  fdund  in  any  part  of  the  intestinal 
tract,  though  more  usually  in  the  small  intestine.  They  are  gener- 
ally multiple  and  may  involve  large  areas.  They  are  from  the  size 
of  a  pea  to  large  girdle  ulcers,  nearly  circimiscribing  the  bowel. 

Leube  believes  the  ulcers  originate  from  circulatory  disturbances 
due  to  amyloid  degeneration  of  the  walls  of  the  small  arteries.  The 
vessels  of  the  mucous  membrane  are  first  affected,  but  the  process 
may  involve  the  entire  coat  of  the  bowel.  The  ulcers  have  no 
tendency  to  heal.  Other  areas  of  intestines  between  the  ulcers  may 
be  in  a  condition  of  amyloid  degeneration.  The  mucous  membrane 
is  pale  and  waxy  in  appearance  and  some  of  the  villi  are  missing. 

On  post  mortem  a  weak  solution  of  iodin  gives  a  mahogany- 
hrown  color,  the  test  for  amyloid  degeneration.  The  addition  of 
sulphuric  acid  turns  it  violet  or  blue. 

Tubercular  Ulcers  and  Intestinal  Tuberculosis 

Tuberculosis  is  a  quite  frequent  cause  of  ulceration  of  the  intes- 
tines. The  infection  may  be:  (i)  Primary  in  the  intestinal  mucous 
membrane;  (2)  most  commonly  secondary  to  diseases  of  the  lungs; 
and,  rarely,  (3)  secondary  to  tubercular  peritonitis. 

Primary  intestinal  tuberculosis  occurs  most  frequently  in  children, 
and  with  it  may  be  associated  tuberculosis  of  the  mesenteric  glands 
or  tubercular  peritonitis. 

R.  Koch  believes  that  bovine  tuberculosis  differs  from  human 
tuberculosis,  and  that  infection  from  diseased  milk  or  milk  of  tuber- 
culous cattle  hardly  ever  occurs,  and  it  is  unnecessary  to  take  any 
precautions.     Von  Behring  takes  the  opposite  view. 

In  the  Charitd  Hospital  in  Berlin  there  were  only  10  cases  in  ten 
years.  In  3104  cases  of  tuberculosis  in  children,  there  were  16  of 
primary  infection.  There  have  been  investigations  recently  reported 
which  are  suggestive  that  infection  through  the  intestines  is  more 
common  than  we  suppose;  notably,  Macfayden  found  tubercle  bacilli 
in  the  mesenteric  glands  of  5  out  of  20  children  post  mortem,  with 
no  tubercular  lesions  elsewhere;  and  Ravenal  in  8  cases  out  of  25. 

Recent  consensus  of  opinion  holds  that  primary  intestinal  infec- 
tion occurs  through  tuberculous  milk.     Milk  from  an  infected  nurse 
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or  mother  may  also  be  a  cause.  The  meat  of  tuberculous  cattle  j 
ably  plays  a  lesser  rdle,  as  it  is  generally  tlioroughly  cooked,  That^ 
is  no  reason  why  other  raw  food  products  may  not  be  occasionally  a 
source  of  infection,  especially  if  exposed  to  infection  by  flies  or  sources 
of  contamination.  In  adults  primary  intestinal  tuberculosis  is  rare 
(in  the  Munich  Pathologic  Instityte  i  in  looo  cases).  The  lower 
ileum  is  usually  first  involved  and  then  the  rest  of  the  small  intcstjne 
and  colon. 

Symptoms. — The  condition  may  begin  with  irregular  diarrhea, 
slight  fever,  and  colicky  pains.  Rarely,  hemorrhage  may  be  the 
first  symptom.  At  first  the  symptoms  may  simulate  a  chronic 
catarrh.  Until  subsequent  emaciation  becomes  marked  or  an  in- 
volvement of  the  lungs  occurs,  the  condition  may  not  be  suspected. 
The  stools  in  every  donbtftil  case  should  be  examined  for  Koch's 
tubercle  bacillus,  which  is  diagnostic.  The  tuberculin  test,  by  injec* 
tion  or  by  the  ocular  metliod,  should  l>e  made. 

A  deceptive  condition  is  when  the  ulceration  begins  in  the  cecum, 
and  there  are  symptoms  suggestive  of  appendicitis,  with  tenderness 
in  the  right  iliac  fossa,  constipation,  or  irregular  diarrhea.  Osier 
reports,  in  his  primary  cases  of  intestinal  tuberculosis,  occasional 
fatal  hemorrhage  or  i>erf oration,  with  the  formation  of  pericecal 
abscess  or  perforative  peritonitis,  or,  rarely,  partial  healing,  with 
great  thickening  of  the  intestinal  walls  and  narrowing  of  the  canal 
(chronic  hyperplastic  tuberculosis).  ^m 

Secondary  Tubercular  Ulcers  of  the  Intestines  i  Tuberculosa) 

These  are  very  common  in  chronic  pulmonar>^  tuberculosis. 

Frerichs  ^  found  tnlierculosis  of  the  ileum  in  80  per  cent,  of  these 
cases.     In  566  of  1000  Munich  autopsies  secondary  tuberculosis  was 
found  in  the  ileum,  cecum,  or  colon,  and  in  all  but  3  the  luDgs  wio^H 
involved.     SwaUowing  tuberculous  sputum  is  the  cause,  ^m 

The  lowest  part  of  the  ileum  is  tlie  chief  point  of  infection  with 
ulcers.  It  often  extends  to  the  cecum,  colon,  or  rectum,  and  upward 
to  the  jejunum  or  even  duodenum.  Tuberculous  ulceration  has 
even  occurred  in  the  stomach.  At  times  tuberculous  ulcers  develoa^ 
primarily  in  the  colon.  The  development  of  the  tuljerculous  ulcer  i^M 
preceded  by  the  formation  of  a  miliary  tubercle.  It  usually  begins 
in  the  solitary  or  a^iinated  follicles.     Caseation  and  necrosis  of  the 

tubercle  lead  to  ulceration.     In  Peyer's  patches  only  isolated  follicles 

are  at  first  involved,  while  in  typhoid  and  intestinal  catarrh  they 
uniformly  affected,     laceration  at  first  occm"s  in  certain  points  of  ti 
plaque,  but  later  it  becomes  entirely  involved,  and  the  ulcer,  then^' 
fore,  may  be  ovoid.     This  occurs  in  the  ileum.     In  tlie  jejunum  ^°^ 
colon  they  may  be  round,  but  usually  lie  transverse  to  the  long  axis. 
The  chief  characteristics  of  the  tuberculous  ulcer  are  as  follows: 

^  Beitrage  zur  Lehre  von  der  Tuberculose,  Marburg,  1882, 
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It  is  irregular  in  shape,  more  rarely  ovoid,  and  generally  extends 
along  the  transverse  axis  (girdle  ulcer) ;  the  margin  is  a  light  red 
color;  the  edges  and  base  are  infiltrated  and  often  caseous.  The 
submucous  and  muscular  coat  are  usually  involved,  and  on  the 
serosa  are  miliary  tubercles  or  a  marked  tubercular  lymphangitis. 
The  serosa  is  reddened  and  thickened,  covered  with  layers  of  fibrin, 
and  is  often  adherent  to  the  mesentery  or  other  loops  of  the  intestines. 
^kAs  compared  witli  the  great  frequency  and  number  of  tuberculous 
ulcers,  perforation  is,  therefore,  not  frequent.  There  may  be  stenosis 
from  cicatrization  of  the  ulcers  and  this  may  be  multiple.  They 
do  not,  as  a  rule,  show  much  tendency  to  heal.  Swehing  and  tuber- 
culous infection  of  the  mesenteric  glands  are  often  present. 

Secondary  infection  of  the  intestines  from  the  peritoneum  may  pro- 
duce tuberculous  ulceration.  The  affection  may  \}e  primarily  in  the 
peritoneum,  or  extend  from  the  Fallopian  tubes  or  mesenteric  glatids. 
The  intestinal  coils  may  mat  together,  containing  caseous,  suppurat- 

*ing  foci. 
There  may  be  the  peculiar  localized  form  of  tuberculous  tumor 
from  a  chronic  hyperplastic  tulx^rculosis  occurring  in  the  ileocecal 
region,  to  which  I  have  already  referred.      It  may  simulate  a  new 
growth  and  cause  constriction  of  the  lumen  of  the  bowel. 

■  There  may  be  a  chronic  hyperplastic  tuberculosis  of  the  intestines 
with  thickening  of  the  gut.  There  is  no  defmile  tumor  to  l>e  felt,  but 
the  induration  in  the  right  iliac  fossa,  when  it  occurs  there,  is  similar 
to  a  recurring  appendicitis.  It  may  attack  other  parts  of  the  intes- 
tines.   Tuberculosis  of  the  rectum  may  occur,  with  fistula  in  ano. 

Tubercle  bacilli  in  the  stools  are  diagnostic  of  these  conditions 
when  found;  otherwise  they  are  difficult  of  diagnosis  unless  by 
operation.  The  symptoms  and  treatment  of  tuberculous  ulcer 
(tuberculosis)  of  the  intestines  will  be  descril>ed  at  the  end  of  this 
chapter. 
^m  Catarrhal  and  Follicular  Ulcers 

^"        These  types  of  ulcer  occur  in  the  course  of  catarrhal  inflammation 
of  the  intestinal  mucous  membrane,  and  are  described  in  that  chapter. 


I 


ULCERATIVE  COLITIS 


This  special  form  of  ulceration  of  the  colon  was  first  described 
by  Hale  White,  coliiis  fjccurring  especially  in  institutions  and  insane 
asylums.  Probably  the  greater  percentage  of  these  so-called  cases 
of  colitis,  such  as  occur  in  institutions,  are  true  dysentery. 

Vedder  and  Duval,*  while  working  under  Flexner»  found  that 
institutional  outbreaks  were  due  to  Bacillus  dysenteric.  Osier 
and  J.  P.  Tuttle  differ  in  this  regard  and  classify  it  as  non-dysenteric. 
The  symptoms  and  treatment  are  of  dysentery, 

*  Journal  Exp.  Med.,  Feb.  5,  1902,  %'oL  vi. 
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STERCORAL  OR  DECUBITAL  ULCERS 

Tliese  ulcers  are  produced  by  the  pressure  of  hardened  and] 
5tag:nating  feces  on  the  mycous  membrane,  resulting  in  necrosis  and' 
purulent  inflammation.  They  develop  particularly  in  the  cecum, 
flexure  of  the  colon  (hepatic  and  splenic),  sigmoid  flexure,  and  the 
rectum,  where  stasis  is  most  apt  to  occur.  Fecal  concretion  in  tlie 
appendix  is  fairly  common  and  may  produce  ulcer  and  appendicitis. 
They  sometimes  develop  in  chronic  intestinal  stenosis  above  the  seat 
of  stricture. 


Ulcers  in  Acitfe  Infectious  Diseases 

Under  this  group  are  the  specific  ulcers  of  typhoid  and  dysenter}-;} 
diphtheritic  ulceration;  ulcers  of  sepsis;  rarely  duodenal  ulceratioa 
in  erysipelas;  in  varioloid;  ulcer  of  the  duodenum  in   pneumonia^  j 

a  rare  occurrence.       In  acute  pemphi- 
gus and  in  pellagra  isolated  cases  have  1 
been  reported,  also  in  purpura. 

Ulcers  in  coNSTrrurioNAL  Diseases 

In  acute  leukemia,  lymphatic  tu- 
mors may  occur  in  the  intestines,  es- 
pecially  in  the  ileum,  and  break  down, 
with  the  production  of  ulcers.  This  is* 
rare  in  the  chronic  type.  Intestinal 
ulceration  has  occurred  in  scurvy-  and  a 
few  isolated  cases  are  reported  in  gout. 

Toxic  Ulcers 

Intestinal  ulcers  occur  in  nephritis^ 
with  uremic  symptoms  associated  with 
the  intestinal  catarrh.     They  lie  chiefly  ■ 
in  the  large  intestine.     They  may  occur  J 
in  the  duodenum  (Fig.  265), 

In  poisoning  with  mercury  they  are 
also  found,  even  when  it  is  not  adminis- 
tered by  mouth  or  rectum,  but  by  in- 
unction. 

Changes  in  the  blood  have  been  held  responsible  for  these  con- 
ditions- With  nephritis  the  intestinal  catarrh  is  probably  a  factor. 
It  is  believed  by  many  that  the  mercury  reaches  the  intestines  by 
excretion  in  the  bile,  and  produces  direct  inflammation  with  result- 
ant ulcer,  in  which  decomposition  or  intestinal  bacteria  play  a  pari, 
since  we  find  in  some  cases  a  pseudodiphtheritic  membrane* 


Fig.  265, — Uremic  ulceration  of 
the  duodenum  (Gaultier). 
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SYPHILITIC.   GONORRHEAL,  AND  CANCEROUS  ULCERS 

Syphilitic  ulceration  of  the  intestines  is  rather  rare.  In  the 
small  intestine  it  may  be  fomid  in  a  young  infant  with  inherited 
syphilis.  Ulcers  originate  in  the  lymphatics  or  in  the  mucosa  or 
submucosa,  from  a  gumma  which  gradually  breaks  down.  A  few 
cases  of  s^-philitic  ulcer  of  the  small  intestine  in  an  adult  have  been 
reported  by  Klebs*  Osier,  and  Birch- Hirschfeld.  These  ulcers  are 
rarely  encountered  in  the  large  intestine^  except  in  the  rectum  in  its 
lowest  part.  Primary-  chancre  of  the  rectum  has  been  observed. 
If  feasible,  the  test  for  the  Wasserraann  reaction  should  be  made 
to  confirm  the  diagnosis.  The  physical  examination  and  history  of 
the  case  are  important. 

Condyl*>mata  and  gummata  may  break  down,  and  by  cicatrization 
give  rise  to  stricture  of  the  xectum. 

Virchow  notes  tliat  syphilitic  ulcers  are  of  slight  depth  and  have 
a  smooth  base.     They  are  more  frequent  among  women  than  men. 

Polchen  '  found  190  cases  of  stricture  among  women  out  of  219 
cases,  but  believes  that  many  of  these  result  from  ulcerations  caused 
by  gonorrheal  infection,  from  abscess  of  the  Bartliolin  glands,  or 
from  fecal  pressure  (decubital  ulcer),  or  local  traumatism  from  the 
S}Tinge-tip. 

Ulcers  from  gonorrhea,  traumatism,  and  hemorrhoids  occiu*  in 
the  rectum  and  are  referred  to  under  Proctitis.  Ulceration  of  intes- 
tinal carcinoma  may  occur,  or  metastatic  nodules  may  break  down 
and  ulcerate. 

Intestinal  Myiasis 

A  case  of  fatal  ulceration  of  the  colon  due  to  maggots  has  been 
reported. - 

General  Symptoms  of  Intestinal  Ulceration 

Our  readers  must  take  into  consideration  the  special  t>T3es  of  ulcer, 
their  etiology,  and  the  historv^  of  the  case  in  making  the  diagnosis. 

In  some  cases  this  is  quite  difficult,  as  the  symptoms  are  not 
constant.  The  salient  diagnostic  points  of  intestinal  ulcer  are  as 
follows : 

r.  The  appearance  of  pus  in  the  stooL    This  is  freqtiently  in  small 
cjuantity  and  in  the  form  of  minute  grayish -white  lumps,  which  ap- 
pear under  the  microscope  as  closely  aggregated  masses  of  pus-cells, 
I      and  are  especially  important.     At  times  it  is  only  microscopic. 

2.  Necrotic  pieces  of  the  intestinal  mucosa,   such  as  shreds  of 
tissue  from  the  intestinal  wall,  which  must  be  differentiated  from 
membranous  or  shred-like  particles  of  ffMjd,  occur  in  some  cases. 
I  3.  The  appearance  more  or  less  frequently  of  blood  in  the  stool, 

k 


*  Virchow*s  Archiv.,  Bd.  127. 

'  Schtessinger,  Wiener  klin.  Wochetis,*  January  9,   1901 
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unchanged  and  in  large  amount  as  pure  blckod,  or  changed,  coffee 
ground,  or  occult  blood.  In  some  cases  blood  is  only  shown  under 
the  microscopet  or  by  hematin  ar>'stals,  or  by  Weber's  or  the  beniidin 
test.     Gastric  ulc^  and  %^icarious  hemorrhage  must  be  excluded 

4.  The  constant  appearance  of  tubercle  bacilli  in  the  stools  in 
connection  with  diarrhea  and  increasing  emaciation  are  diagDostic 
of  tuberculous  ulceration;  also  the  tuberculin  reaction. 

5.  Persistent  diarrhea  (with  local  tenderness)  and  pain  of  a  greater 
or  lesser  degree  over  a  definite  region  of  the  abdomen,  extending  over 
a  considerable  period  of  time,  associated  with  the  presence  of  pus 
and  blood  in  the  dejecta. 

6.  Tenesmus,  v%4th  pus  and  blood  in  the  stool*  suggests  ulcef, 
probably  in  the  rectum,  and  visual  examination  makes  the  diagmisis, 

Tlte  presence  of  mucus  is  not  diagnostic  of  ulcer. 

Diarrhea*— -This  is  present  in  a  large  number  of  cases.  It  is 
dependent  on  the  site  of  the  lesions;  ulcerations  of  the  small  iDtestine, 
cecum,  or  ascending  colon  probably  do  not  produce  diarrhea  unkss 
there  is  a  complicating  catarrh,  amyloid  degeneration,  or  some 
special  infection  like  typhoid  fever.  Even  in  the  latter  we  have 
constipated  cases.  Ulcers  of  the  lower  colon  and  rectum  usually 
profiuce  diarrhea,  but  even  here  it  may  occasionally  be  absent. 

Blood*-  Pure  bkK>d  may  be  passed  in  large  amounts  in  simple 
duodenal  ulcer,  in  ulceration  trom  burns,  and  in  typhoid.  Large 
hemorrhages  at  times  occur  from  dysenteric  ulcers.  The  hemorrhages 
from  catarrhal  and  tuberculous  ulcers  are,  as  a  rule*  not  as  large. 

The  blood  may  be  bright  red  or  dark,  or  of  coffee-ground  color* 
or  may  be  only  determined  microscopically  as  blood-corpuscles  or 
hematin  crystals,  or  by  tests  for  occult  bkuxi. 

Intestinal  ulcer  may  be  present  without  hemorrhage,  and  other 
conditions  may  produce  intestinal  hemorrhage,  such  as  liver  drrho- 
sis,  etc.  Repeated  examinations^  however,  will  generally  show  occuJt 
bkiod. 

Pus  is  diagnostic  of  intestinal  ulcer.  It  is  also  found  in  con- 
nection with  ulceration  accompanying  neoplasms  of  the  intestines, 
and  in  abscesses  which  open  into  the  intestines.  It  is  genersJJv  in 
small  amounts.  Occasionally  no  pus  is  found,  as  in  the  case  of 
duodenal  ulcer;  or  the  ulcer  may  be  single  and  high  up,  so  that  the 
pus  will  disappear.  If  small  graWsh-white  specks  are  discovered  in 
the  stool,  and  under  microscopic  examination  they  are  found  to  be 
pus,  the  diagnosis  of  ulcer  is  established.  Pus  is  often  only  f< 
by  the  microscope. 

Mucus  found  mixed  with  the  intestinal  contents  is  the  result 
of  associated  intestinal  catarrh.  We  can  draw  some  conclusion  from 
the  relative  amount  of  pus,  bhxKl,  and  mucus.  Muctis  is  never  diaini^S' 
tic  of  niter. 

Pure  pus  is  also  found  in  a  diphtheritic  process  of  tlie 
from  perforating  abscess. 


to  be 
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Blood p  pus,  and  mucus  occur  in  dysentery  and  in  carcinoma  of 
the  lower  colon  or  rectum* 

Shreds  of  Tissue. — They  consist  of  mucous  membrane  and  are 
differentiated  from  particles  derived  from  food;  they  occur  most 
frecjuently  in  dysenteric  ulcer  and  not,  as  a  nik\  in  the  slower  type, 
as  in  tuberculosis:  or  in  the  more  rapid,  as  in  typhoid » 

Tubercle  Bacilli. — Generally  are  diagnostic  of  tuberculous  ulcer, 
in  connection  with  the  other  symptoms.  Rarely  sputum  may  be 
swallowed  and  pass  through  without  infection.  Absence  of  bacilli 
does  not  always  prove  absence  of  tuberculous  process.  The  injec- 
tion of  tuberculin  or  the  ocular  test  (conjunctival)  aid  diagnosis  in 
the  doubtful  cases. 

Pain* — This  is  occasionally  absent.  If  pain  exists  in  a  circum- 
scribed spot  for  a  long  time  and  is  increased  on  pressure,  it  is  probably 
due  to  ulcer.     It  may  at  times  be  caused  by  local  peritonitis. 

Ulcers  of  the  rectum  produce  tenesmus,  which  is  quite  charac* 
teristic.     Rectal  exanmtaiion  skauld  always  be  made. 

Fever  is  present  in  the  tuberculous  type,  dysentery,  etc.,  but 
not  in  all  types  of  ulcer,  being  dependent  on  the  etiologic  cause. 

General  Nutrition. — This  may  not  be  disturbed  by  a  few  small 
ulcers,  but  marked  ulceration,  especially  of  the  tuberculous  type, 
leads  to  great  emaciation,  as  the  intestinal  contents  are  rapidly 
propelled  and  also  normal  absorption  is  interfered  with* 

Perforation  with  general  peritonitis,  local  peritonitis,  or  encap- 
sulated abscess  may  occur.  Stricture  may  result  from  ulcers;  also 
pancreatitis. 

Prognosis. — ^The  prognosis  depends  on  the  etiology. 

Treatment 

Hemorrhage  should  be  treated  as  w^hen  from  duodenal  ulcer.  The 
primary  cause  should  receive  appropriate  treatment;  in  uremic 
ulcers,  the  nephritis;  in  syphilitic  ulcers,  by  hypodermics  of  bichlorid 
of  mercury;  mercurial  inunction;  protiodid,  bichlorid,  and  iodid  of 
potassium,  or  **  606/* 

Heat  or  cold  can  be  apphed  for  the  pain  and  rest  in  bed  for  the 
severe  cases. 

In  tuberculous  ulceration,  out-of-door  life  and  change  of  climate 
are  impjortant.  Beechwood  creosote,  2  minims  (o.itS)  t.  i.  d.,  guai- 
acol  carbonate,  carlx)nate  of  creosote,  and  creosal  ftannosal)  are 
useful.     Average  doses  of  these  remedies  are  10  grains  (0.6)  t.  i.  d. 

Diet  is  important;  it  should  be  non-irritating  and  chiefly  liquid, 
such  as  milk,  koumiss,  matzoon,  bacillac,  kefir,  fermillac,  lactone- 
buttermilk,  raw^  eggs  beaten  in  milk;  soft-boiled  eggs,  broths,  chicken 
soup,  mushes,  etc.  Fats,  such  as  butter,  emulsion  of  mixed  fats 
{Russeirs),  cream,  etc.,  are  of  value. 

Some  cases  can  take  sweetbread,  scraped  beef,  calves*  brains, 
cocoa,  tea  or  weak  coffee,  milk  toast,  etc. 
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Sanatogen  (flavored)  and  malt-tropon  can  be  given  in  broths 
or  soups. 

Compound  tincture  of  catechu,  chalk  mixture,  opium,  etc,  are 
useful  for  severe  diarrhea.     The  following  are  excellent: 

Mist.  creiiL .    5ij  (60.0); 

Aq.  destil,  q.   s.    5iv  (125,0). — ^M. 

Sig. — Shake.     Dose,  oij  (S.o),  every  three  hours, 

H-     Tr,  opii    , , mx  (0.59) ; 

Mist,  cretat 5 J  (40)  I 

Comp.  tinct.  catechu , .q.    s.    5»j  (8.0).— M. 

Sig, — Dose,  5ij  (8x»).     Administer  every  three  hours. 

Bismuth  subnitrate,  15  to  30  grains  (1.0-2.0),  three  or  four  times 
a  day,  or  bismuth  subcarbonate  or  bismuth  salicylate,  10  to  15  grains 
(0.6- i.o),  may  be  substituted.     Avaid  opiates  as  pmich  as  possible. 

Tannigen,  bismuth  subgallate,  tannalbin,  and  tannocol  are  useful 
in  average  doses  of  lo  to  15  grains  (0.6-1,3)  three  or  four  times  a  day.. 

High  injections  of  silver  nitrate,  i :  3000;  thymol,  1 :  2000;  salicylic* 
acid,  1:300;  boric  acid,  1:500:  tannic  acid,  i:  1000;  and  protargol, 
1 :  1000,  are  of  service  in  rectal  and  colonic  ulcers. 

Carbolic   acid   should   twt  be  used,   and    bichlorid   of    mercury 
(1 :  10,000)  by  recurrent  irrigation  only  in  typhoid  in  the  diphtheritic ^ 
form  of  colitis.     Special  local  treatment  is  necessary  for  proctitiSt] 
as  already  described. 

DISEASES  OF  THE  BLOOD-VESSELS  1  EMBOLISM  AND  THROMBOSIS 
OF  THE  MESENTERIC  ARTERIES  AND  VEINS  (INFARCTION  OF 
THE  BOWEL) 

Embolism  and  thrombosis  of  the  mesenteric  arteries  are  com- 
paratively rare  affections. 

When  the  mesenteric  vessels  are  blocked  by  emboli  or  tJirombi» 
infarction  follows  in  the  territory  supplied  by  the  vessel,  which  may 
continue  on  to  gangrene  or  perforation  and  peritonitis.  If  only  a 
few  small  vessels  arc  occluded  there  may  l>e  few  if  any  symptoraSt 
and  the  circulation  may  be  re-established.  Welch*  states  that  about  1 
70  cases  of  embolism  or  thrombosis  of  the  mesenteric  arteries  have 
been  published,  while  Gallavardtn "  has  collected  83  cases,  of  which 
63  were  of  embolism. 

As  the  clinical  symptoms  of  obstruction  of  the  mesenteric  arteries 
and  veins  can  scarcely  l>e  differentiated  din-ing  life,  the  symptoms 
being  much  the  same,  and  since  careful  study  of  their  etiology  may 
aid  in  diagnosis,  it  is  advisable  to  describe  them  together.  Inckiding 
both  arterial  and  venous  mesenteric  obstruction,  Jackson,   Porter, 

^  Allbutt*s  System  of  Medicine,  1894,  vol.  ii ;  also.vol.  iv, 
^  Gaz.  des  H6p.,  Paris,  igoi,  p.  929, 
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Quimby  have  studied  about  30  cases  in  Boston,  and  have  col- 
lected 214  cases  in  all. 

Etiolo^. — Embolism  and  Throntbosis  oj  the  Aleseftterk  Arteries, — 
In  a  majority  of  cases  occlusion  is  due  to  embolism  and  rarely  to 
thrombosis. 

The  diief  source  of  the  emboli  are  traceable  to  endocarditis 
(vahiilar  lesions)  or  atheroma  of  the  aorta,  or  rarely  from  a  pul- 
monary' tlu-ombosis  or  aneurism  of  the  aorta, 

Throfnbosis.—hocal  changes  in  the  vessels,  as  endarteritis  (de- 
scribed by  Litten),  syphilitic  endarteritis,  injury  and  pressure  from 
calcareous  glands,  have  been  given  as  causes.  Rolleston  refers  to 
periarteritis  nodosa,  a  rare  condition  in  man,  with  the  production  of 
multiple  aneurysms,  which  produces  pain,  colic,  and  diarrhea  with 
ulceration.  The  superior  mesenteric  artery  is  more  often  afifected. 
Verminous  aneurysras  cause  infarctions  in  the  horse. 

Etiology  of  Thrombosis  of  the  Mesenteric  Veins  or  the  Portal 
Vein, — Welch'  has  collected  32  cases,  and  has  demonstrated  that  the 
superior  mesenteric  vein  is  more  often  affected  than  the  inferior 
mesenteric.  Among  the  causes  are  pressure  on  the  portal  vein,  as 
in  cirrhosis  or  cancer  of  the  liver ;  neoplasms  of  the  abdomen ;  chronic 
peritonitis,  with  formation  of  constricting  tissue;  local  pressure  or 
incarceration  of  the  intestines;  suppurative  inflammation  of  the 
portal  system  as  a  result  of  infection,  as  in  appendicitis,  intestinal 
ulcer,  or  dysentery*  Traumatism  may  produce  inflammation  and 
thrombosis.  Mayland '  shows  that  it  may  occur  after  operation; 
from  tulx;rculous  peritonitis,  or  diseased  mesenteric  glands.  Hemor- 
rhagic inf arctic jn  of  the  intestines,  as  a  rule,  occurs  with  venous 
thrombosis,  and  the  general  symptoms  are  the  same  as  due  to  arterial 
occlusion;  hence,  the  comparative  study  of  the  etiology  of  these  diflfer- 
ent  conditions  is  important  for  diagnosis. 

We  would  note  that  in  a  few  rare  instances  Welch  and  Rolleston 

^  have  reported  exceptional  conditions;  the  former,  that  acute  portal 

obstruction    has   caused    hemorrhagic   infarction    of   the   intestines, 

without  tlirombosis  of  the  mesenteric  vein ;  and  the  latter,  thrombosis 

of  both  veins  without  infarction.* 

Elliot,  Sprengel,  and  Berg  have  described  cases,  and  H.  Fisher* 
.reports  two  cases  that  are  of  interest. 

Pathology  of  Occlusion  of  the  Superior  Mesenteric  Artery. — 
The  changes  resulting  from  occlusion  of  this  vessel  or  its  branches 
are  hemorrhagic  infarcts  and  peritonitis.  If  only  small  branches 
are  occluded,  the  results  are  emlx)ljc  or  thrombotic  ulcers  of  the 
intestines,  to  which  article  I  refer  my  readers. 

The  transverse  duodenum,  ileum,  jejunum,  caput  coli,  ascending 
I  and  transverse  colon  are  supplied  by  this  vessel,  and  lesions  of  the 

'  AUbutl's  System  of  Med.,  vol.  v.  *  Brit.  Med.  Jour.,  1901,  voJ.  li. 

■  Rolleston.  Trans,  Path.  Soc«,  vol.  xlii, 
*  Archiv.  of  Diag.,  N.  Y.,  Oct.,  1909. 
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intestines  occur  in  that  portion  of  the  bowel  supplied  by  the  occluded  ] 
branch  or  branches.     It  usually  involves  a  continuous  segment  of  1 
the  gut,  quite  frequently  in  the  lower  jejunum  and  ileum;  but  if 
smaller  vessels  or  branches  are  occluded,  there  may  be  lesions  scat- 
tered in  several  places  over  the  bowel,  with  healthy  segments  between 
them. 

The  superior  mesenteric  artery  has  such  long  and  small  branches 
that  it  acts  functionally,  like  a  terminal  artery,  so  sufficient  blood 
cannot  be  supplied  to  the  intestines  if  it  or  one  of  its  branches  be 
occluded. 

Welch  and  Mall  ^  have  demonstrated  experimentally  that  if  a 
branch  be  occluded,  the  blood  which  produces  the  hemorrhagic 
infarction  is  derived  from  anastomosing  arteries  and  not  from 
regurgitation  from  the  portal  vessels,  as  was  formerly  supposed. 

The  following  are  the  clinical  appearances  in  the  intestines: 
Arteries  empty,  except  at  obstruction.  There  are  venous  hyperemia; 
edema  and  necrosis;  hemorrhages  in  the  mucous  membrane  and 
mesentery.  The  mucosa  is  a  dark  red  and  finally  becomes  necrotic, 
of  a  brow^nish -green  appearance.  The  intestinal  canal  contains 
extravasated  blood,  either  fresh  or  tarry  looking.  Necrosis  of  the 
intestines  is  present. 

The  serous  coat  is  inflamed,  not  only  in  the  affected  area  but 
also  over  the  healthy  intestines,  and  the  coils  may  become  adherent 
and  be  covered  with  fibrin.  There  may  be  a  blood-stained  or  puru- 
lent exudate  in  the  peritoneal  ca\4ty.  Occasionally  gas  may  be 
present  in  the  cavity,  due  to  the  Bacillus  aerogenes  capsulatus  or  to 
emphysema  of  the  mucosa. 

Clinical  Symptoms,— Kussmau I  and  Gerhardt"  first  clearly 
descril^ed  these  some  years  ago. 

There  are  two  types,  the  most  frequent  characterized  by  hemor* 
fhage  frmn  the  intestines ;  the  second,  simulaiing  intestinal  obstruction, 
with  or  without  peritonitis. 

Usually  the  onset  is  sudden,  frequently  with  violent,  colicky 
pains  in  the  region  of  the  umbilicus,  which  may  gradually  become 
diffuse ,  and,  at  the  same  time»  there  is  tenderness  on  pressure  over 
the  abdomen.  We  must  remember  that  in  some  cases  there  is  an 
absence  of  pain. 

Vomiting  may  accompany  the  pain.  In  some  cases  there  may  be 
blood  in  the  \^omitus.  Diarrhea  may  begin  shortly  after  the  pain  and 
become  extreme^ — mucous,  watery,  and  at  last  bloody — or  an  in- 
testinal hemorrhage  may  occur  at  the  commencement,  with  dark- 
brown  or  tarry  stools,  which  at  times  may  have  a  fetid  odor.  The 
blood  may  not  always  l>e  voided,  but  retained,  and  the  patient  may 
have  the  symptoms  of  hemorrhage-"Collapse,  cold  extremities,  rapid 
and  feeble  heart,  and  subnormal  temperatiu-e, 

^  Johns  Hopkins  Hosp.  Reports,  vol.  i. 

'  Wiirzburger  med.  Zcitschr.,  1863  and  1864,  Bd.  iv.  and  v. 
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In  the  other  type  of  cases  the  patient  may  have  signs  of  acute 
intestinal  obstruction;  a  histor>^  of  constipation  for  some  days; 
disteoded  and  painful  abdomen;  vomiting,  at  times  feculent;  severe 
abdominal  pains;  collapse  and  peritonitis.  The  attack  is  dearly 
due  to  intestinal  paralysis. 

Sprengel  groups  the  cases  according  to  their  pathological  causes: 
First,  hemorrhagic  infarct;  second,  anemic  gangrene.  Under  the 
first  group  one  would  expect:  Bloody  ejections  f>er  rectum  or  os; 
serohemorrhagic  exudate  in  t!ie  peritoneal  cavity;  thickening  of  the 
intestinal  wall,  due  in  part  to  hemorrhage;  gradual  paralysis  of  the 
intestine;  late  peritonitis,  local  or  diffuse.  Under  the  second  group 
(anemic  gangrene) :  Early  paralysis  of  the  intestinal  walls  from  local 
necrosis,  early  obstruction  (early  distention  of  abdomen,  following 
distention  of  afferent  gut);  early  peritonitis,  diffuse  or  local,  depend- 
ing also  on  the  occurrence  of  early  or  late  perforation;  inflammatory 
exudate  in  the  peritoneal  cavity;  all  these  symptoms  can  also  he  met 
with  in  acute  invagination  and  in  other  forms  of  acute  obstruction. 

Diagnosis. — The  following  may  be  of  service:  An  intestinal 
hemorrhage  from  no  apparent  cause:  colicky  pains  of  great  severity, 
tympanites  and  tenderness;  evidences  of  effusion  into  the  peritoneal 
cavity;  the  discovery  of  simultaneous  embolism  in  other  vessels  or 
of  an  endocarditis.  In  many  cases,  however,  the  salient  symptoms 
are  not  all  present;  and  in  the  type  simulating  obstruction  the  true 
cause  cannot  be  determined. 

Prognosis. — This  is  generally  fatal  in  occlusion  of  the  superior 
mesenteric  artery.     In  rare  instances  recovery  may  be  possible. 

Treatment  will  be  described  at  the  end  of  the  chapter. 

Embolism  and  Thrombosis  of  the  Inferior  Mesenteric  Artery. — 
In  83  cases  of  Gerhardt,  in  only  5  instances  was  the  inferior  mesen- 
teric artery  obstructed:  in  4  cases  by  emboli  and  in  i  by  thrombosis; 
and  in  2  of  these  the  superior  mesenteric  arter}'"  was  also  obstructed. 
This  condition  is  rare. 

Symptoms. — The  chief  symptoms  are  pain,  tenesmus,  and  bloody 
stools.  Gerhardt  states  that  the  blood  is  bright  red  and  that  in  ob* 
struction  of  the  superior  vessel  it  is  darker,  but  I  believe  it  generally 
dark.  The  descending  colon,  sigmoid,  and  rectum,  or  parts  of  these 
are  affected,  the  mucosa  becoming  red,  succulent,  and  containing 
effusions  of  blood.  The  mucous  membrane  may  l>e  loose  and  de- 
tached in  places  and  hemorrhagic.  There  are  not  the  serious  lesions, 
as  a  rule,  as  in  occlusion  of  the  superior  mesenteric  artery.  The 
arter>'  (inferior  mesenteric)  is  not  an  end  artery  functionally,  and 
the  circulation  is  generally  re-established.  Rarely  there  may  be 
infarction  or  gangrene  with  perforation, 

Tlirombosis  of  the  Mesenteric  Veins  or  Portal  Vein. — This 
condition  is  extremely  serious. 

Anatofuic  Findings,— The  arteries  are  distended  {thus  differing 
from  the  superior  mesenteric  artery  obstruction) ;   thrombotic  proc- 
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esses  are  found  in  the  mesenteric  vein  or  its  branches  or  in  the  por- 
tal vein.  The  intestines  show  similar  conditions  to  obstruction  of 
the  arteries — infarction,  necrosis,. hemorrhage,  peritonitis,  etc. 

Symptoms. — The  clinical  picture  may  present  the  same  tjrpe  as 
in  obstruction  of  the  mesenteric  arteries — colicky  pains,  tenderness, 
blood,  diarrheal  movements,  etc.  Rarely  there  may  be  hematemesis, 
and  occasionally  constipation.  The  etiology,  such  as  appendicitis, 
diseases  of  the  liver  causing  pressure  on  the  portal  vein,  abdominal 
neoplasms  or  constricting  bands,  producing  pressure,  etc.,  and  the 
exclusion  of  the  causes  of  embolism,  may  aid  our  diagnosis. 

Treatment, — Temporarily  employ  an  ice-bag  to  the  abdomen; 
stimulants,  morphin,  i  grain  (0.016),  and  emutin,  5  minims  (0.296), 
by  hypodermic;  gelatin  solution,  calcium  chlorid,  or  lactate  of  calcium 
to  check  hemorrhage,  as  described  in  Dysentery. 

Immediate  resort  to  laparotomy  and  resection  of  the  diseased  area 
is  indicated,  if  possible.  Cases  of  recovery  after  this  procedure  have 
been  reported.  Elliott  resected  48  inches  of  intestines  in  one  case 
with  recovery.     Protoclysis  is  of  value  for  the  sepsis. 


CHAPTER   XXVIII 
NEOPLASMS  OF  THE  INTESTINES 

MALIGNANT  GROWTHS 

(Synmtym. — Neoplasm  a  ta  Maligna  Intestini.) 

Though  many  have  claimed  that  intestinal  cancer  is  a  com- 
paratively rare  disease,  recent  iitatistics  show  that  it  has  increased 
in  freqnency  and  is  more  common  than  has  been  generally  supposed. 

Among  the  malignant  tumors  met  with  in  the  intestines,  car- 
cinoma is  by  far  tlie  commonest.  Sarcoma  and  lymphosarcoma  are 
also  found,  and  will  Ix*  described  in  a  separate  section. 

CARCINOMA  OF  THE  JNTESTINES 

Etiology. — The  cause  of  intestinal  cancer,  like  that  of  cancer 
of  other  organs,  is  still  unknow^n.  There  have  been  many  theories 
advanced,  such  as  the  embryonal  origin,  parasitic  infection,  the 
theory  of  irritation,  etc.  The  traumatic  theory  (irritation  as  the 
cause) »  in  so  far  that  it  might  hasiat  the  deiK'lopmefti  of  the  condition, 
is  afforded  a  certain  amount  of  plausible  support,  in  view  of  the  fact 
that  the  disease  occurs  most  frequently  in  those  parts  of  the  bowels 
in  which  the  feces  are  retarded,  and  hence  act  as  a  source  of  irritation. 
The  points  of  selection  for  the  development  of  cancer  are  the  same 
as  those  in  which  the  so-called  decubital  or  stercoral  ulcers  most  fre- 
quently deS'Clop,  and  we  may  assume  they  probably  originate  from 
the  cicatricial  tissue  of  these  ulcers,  in  some  cases  at  least,  or  on  the 
base  of  other  ulcers, 

Billroth  has  found  a  carcinoma  in  the  scar  of  a  dysenteric  stric- 
ture, just  as  it  occurs  in  the  case  of  carcinoma  engrafted  on  the  scar 
of  a  stomach  ulcer.  It  will  probably  eventually  l^e  show^n  to  l>e  due 
to  some  s]X'cific  organism  in  my  opinion. 

Sex. — Carcinoma  <>f  the  intestines  appears  to  be  somewhat  more 
common  in  men  than  in  women. 

Age. — In  general  this  lesion  is  most  common  between  the  fortieth 
and  sixty-fifth  year. 

Contrary  to  cancer  developed  in  other  regions,  cancer  of  the 
intestines  has  lx*en  encountered  quite  frequently  before  the  fortieth 
year*  It  has  been  found  even  in  children;  several  cases  Ijeing  reported 
at  the  ages  of  eleven  to  seventeen,  and  2  cases  in  children  of  three 
years  of  age, 

Maydl,  of  Vienna,  has  calculated  from  records  that  one-sixth  of 
all   cases   of   intestinal  carcinoma  occur  between   thirty  and  forty 
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years,  and  one-seventh  before  the  thirtieth  year.     It  is  important 
to  remember  that  early  occurrence  is  fairly  frequent. 

Situation  of  the  Carcinoma-^Cancer  of  the  bowel  is  rare  in 
the  small  intestine,  occurs  quite  frequently  in  the  colon,  and  most 
commonly  in  the  rectum. 

From  1882-93,  from  autopsies  in     the  Vienna  General  Hospital. 
Riegel  states  5  cases  were  in  the  duodenum;  6  in  the  ileum;  none 
in  the  jejunum;  i  in  the  vermiform  appendix;  14  m  the  cecum;  63 
in  the  colon;  40  in  the  si^^oid,  and  1 14  rectal  cancers. 

At  the  same  hospital,  during  twelve  years,  out  of  254  cases  of 
cancer  of  the  intestines,  Maydl  found  in  tlte  Hinng  that  224  were 
cancer  of  the  rectum. 

Bryant,  in  no  autopsies,  found  carcinoma  of  the  small  intestine 
6  times;  7  times  in  the  cecum  and  ileocecal  rejEpon;  19  times  in  the 
transverse  colon,  including  its  flexures;  78  times  in  the  sigmoid 
flexure  and  rectum, 

Leichtenstern's  data  show  that  80  per  cent,  of  all  intestinal 
cancers  occur  in  the  rectum. 

Other  statistics  are  given.  They  all  show  the  preponderance  of 
rectal  cancer. 

Intestinal  cancers  are  almost  always  primary,  and  secondary 
growth  by  metastasis  is  extremely  rare. 

It  may  occur  through  direct  extension  by  continuity,  as  a  cancer 
of  the  pancreas  may  extend  to  the  intestines. 

Primary  carcinomata  of  the  intestines  often  give  rise  to  metastases 
in  other  organs.  These  are  most  frequently  found  in  the  lymph- 
glands,  especially  in  the  neighborhood  of  the  neoplasm. 

Secondary  metastases  in  the  liv^r  are  quite  frequent,  no  matter 
where  the  situation  of  the  carcinoma.  The  peritoneum,  omentum, 
mesentery,  and  lungs  may  be  involved,  and  occasionally  tlie  kidneys. 

Hauser  calls  attention  to  certain  peculiarities  regarding  the 
metastases  in  different  forms  of  carcinoma  of  the  large  intestine. 
Colloid  carcinoma  chiefly  involves  the  serous  coat  and  metastases  of  i 
internal  organs  are  rare.  Medullary  tumors  involve  adjacent 
IjTnph-glands,  while  simple  and  scirrhous  carcinomata,  even  when 
small,  frequently  cause  carcinoma  of  the  liver. 

Morbid  Anatomy. — Several  varieties  of  carcinoma  are  found 
in  the  intestines,  most  often  the  cylindric  epithelial -celled  carcinoma 
(adenocarcinoma),  starting  in  the  cylindric  epithelium  of  the  intes- 
tinal glands  (follicles  of  Lieberkuhn).  It  occurs  most  frequently  in 
the  large  intestine,  as  do  medullary  carcinoma  and  colloid  cancer. 
More  rarely  the  scirrhous  carcinoma  is  found.  The  epitheliomatous 
chancroid  occurs  in  the  lower  rectiun  at  the  anus,  and  it  may  involve 
the  perineum  and  vagina. 

In  the  small  intestine  the  primary  proliferation  starts  from  the 
glands  of  Brunner;  in  cases  developing  from  cicatrices,  proliferation 
may  start  from  glandular  tubules  which  have  grown  deep  down  into 
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'  the  tissue.  The  growth  varies  in  consistency,  depending  upon 
'  whether  connectiv^e  tissue  or  cells  predominate;  if  the  former,  then 
the  tumor  presents  a  hard  consistence  (scirrhous) ;  and  if  the  latter, 
then  it  is  less  firm  and  occasionally  soft  and  succulent.  The  colloid 
cancer  contains  a  brown  viscid  fluid.  The  scirrhous  shows  a  tendency 
to  ulcerate. 

The  cancer  may  form  a  hard  annular  induration,  as  in  the  colon, 
^or  a  circumscribed  nodule  or  an  ulcerating  gangrenous,  cauliflower 
growth,  as  in  the  rectum.  The  nodule  may  develop  into  a  single 
large  tumor  or  several  smaller  masses;  the  softer  tumors  usually 
grow  to  larger  size.  At  other  times  the  mass  may  protrude  into  the 
intestines,  like  a  polypus;  or  may  infiltrate  a  large  surface  of  the 
bowel,  so  that  it  becomes  stiff  and  rigid. 

In  the  majority  of  intestinal  careinoraata  the  surface  is  ulcerating* 

The  annular  form  of  the  growth  is  most  common,  tending  to 
involve  the  circumference  of  the  boweL  It  may  develop  from  a 
small  nodule  or,  more  frequently,  on  the  base  of  an  old  annular 
cicatrix,  due  to  former  ulceration. 

Stenosis  of  the  canal  is  often  the  result. 

Secondary  changes  develop ;  the  intestines  become  dilated  through 
stagnating  feces  and  gas.  and  the  walls  hypertrophied  above  the 
point  of  stenosis  through  ov^erexertion  to  overcome  the  obstacle. 
Catarrhal  inflammation  and  stercoral  ulcers  develop  in  the  dilated 
portion  of  the  gut  and  perforation  may  ultimately  occur. 

Below  the  stricture  the  intestinal  walls  are  thinner,  and  if  the 
stenosis  is  narrow,  the  intestines  may  be  empty  and  contracted. 

Stenosis  of  the  bowel  may  be  produced  by  a  growth  of  the  cancer 
into  its  lumen  or  by  infiltration  of  the  entire  walL 

Large  masses  of  very  hard  scybalae  often  accumulate  above  the 
seat  of  obstruction  and  are  difficult  to  distinguish  from  the  carci- 
noma proper,  so  that  on  autopsy  a  small  growth  may  be  found  which 
intra  vitam  was  believed  to  be  of  large  size. 

When  stenosis  of  the  bowel  occurs,  all  the  symptoms  are  present 
which  are  described  under  this  condition* 

Narrowing  of  the  bowel  does  not  always  take  place.  Sometimes 
the  symptoms  of  stenosis  may  gradually  disappear,  Tjeing  due  to 
ulceration  of  the  neoplasm,  so  that  the  canal  again  becomes  patent. 
As  a  rule,  the  tumor  tends  to  grow  and  fill  it  up  again. 

The  necrotic  process  often  causes  more  or  less  hemorrhage,  and 
in  rare  cases,  if  a  large  vessel  is  eroded,  there  may  Ije  a  fatal  issue. 
The  canal  may  become  patent  by  a  direct  connection  becoming 
established,  through  ulceration  and  adhesions,  between  two  loops  of 
the  intestines. 

The  muscular  and  serous  coats  are  frequently  involved,  and 
peritoneal  adhesions  develop  v/hich  may  unite  the  diseased  intestines 
to  other  portions  of  the  intestines,  or  to  some  adjacent  organ,  which 
may  constitute  a  serious  obstacle  to  the  removal  of  the  growth. 


DISEASES   OF    THE    STOMACH    AND    INTESTINES 

Perforation  may  rarely  occur  Ijefore  the  formation  of  adliesions,  with 
resulting  general  peritonitis,  or  there  may  be  a  circumscribed  abscess 
formed  vvilhin  the  adhesions.  Marked  displacement  of  the  intestines 
may  be  caused  by  tlie  formation  of  these  adhesions. 

A  carcinomatous  peritonitis  may  be  produced  by  extension  from 
the  serous  layer  of  the  intestines,  accompanied  by  hemorrhagic 
exudation.  Perforation  into  other  organs  which  have  become 
agglutinated  to  the  bowel  can  occur;  thus  a  fistulous  opening  forms 
between  the  colon  and  the  stomach  or  bladder,  or  vagina  or  uterus,. 
or  between  the  large  and  small  intestines,  or  from  the  bowel  throughl 
the  abdominal  wall. 

The  omentum  and  mesentery  may  become  infiltrated  with 
cancerous  masses.  A  band  may  be  formed  b}^  the  stiffened  omentum, 
which  may  cause  a  knuckling  or  a  twisted  bowel.  The  mesentery 
may  kink  and  twist  the  intestines. 

Sjrmptoms. — -The  symptoms  vary,  depending  on  the  position  of 
the  neoplasm,  the  rapidity  of  its  growth,  and  the  character  of  the 
cancer.  There  may  be  symptoms  at  first  of  habitual  constipation 
or  of  hemorrhoids,  or  of  stenosis  of  the  intestines,  or  of  peritonitis,  or 
icterus,  or  of  cachexia  of  uncertain  origin.  It  seems  preferable  to 
first  review  the  general  and  tlien  the  local  symptoms,  depending 
upon  the  position  of  the  tumor,  as  occurring  with — 

1.  Carcinoma  of  tlie  duodenum. 

2.  Carcinoma  of  the  small  intestine,  (jejunum  and  ileum). 

3.  Carcinoma  of  the  colon  (cecum  to  sigmoid  flexure). 

4.  Carcinoma  of  the  rectum. 
General  Symptoms*^ — There  are  s\TTiptoms  common  to  all  cases'! 

of  carcinoma,  of  which  anemia  and  cachexia  are  the  most  important. 
As  a  rule  they  occur  together,  though  one  may  develop  before  the 
other.  In  many  patients  weakness,  pallor,  and  emaciation  are  tlie 
first  signs  noticed,  and  arouse  the  suspicion  of  a  serious  disease. 
There  may  be  only  slight  local  symptoms,  moderate  constipation, 
and  a  sense  of  weight  or  discomfort  in  the  abdomen,  with  loss  of 
appetite,  coated  tongue,  and  slight  dyspeptic  disturbances.  There 
are  loss  of  weight  and  a  peculiar  cachectic  appearance.  On  the  other 
hand,  the  local  symptoms  may  be  the  more  pronounced,  or  the  local 
and  general  symptoms  may  occur  together. 

Quite  frequently^  especially  in  those  cases  of  carcinoma  which 
run  a  rapid  course,  fever  is  present.  I  have  seen  a  number  of  cases 
in  which  it  is  entirely  absent.  It  probably  depends  upon  an  ulcera* 
tive  condition  in  the  growth  and  absorption  of  toxic  products. 
The  tumor  may  cause  symptoms  in  adjacent  organs  by  dragging 
upon  them  or  constricting  them.  There  may  be  radiating  pains 
from  compression  of  nerves  and  also  disturbances  of  the  circulation, 
such  as  edema  of  the  lower  extremities. 

Symptoms  of  chronic  intestinal  obstruction  are  frequently  pres- 
ent, but  not  in  all  cases.     The  symptoms  may  develop  gradually» 
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the  constipation  increasing,  or  there  may  be  a  sadden  stoppage,  with 
all  the  signs  of  acute  obstruction.  The  clinical  symptoms  of  can- 
cerous obstruction  are  similar  to  those  from  stenosis  of  the  intestines 
caused  by  other  processes,  and  are  described  in  the  chapter  on  that 
subject. 

When  acute  obstruction  suddenly  occurs  during  the  course  of 
chronic  stenosis  a  fatal  result  may  ensue  within  a  few  days.  Fecal 
retention  has  been  reported  in  connection  with  malignant  stenosis, 
lasting  even  over  eighty  days/  without  the  presence  of  fecal  vomiting. 

Diarrhea  is  fairly  frequent  in  carcinoma  of  the  intestines.  It  is  of 
assistance  in  clearing  up  the  commencing  obstruction,  and  in  some 
cases  alternates  with  constipation. 

In  some  patients  the  stools  appear  as  small  hard  balls,  cylindric, 
like  a  pencil,  or  flat  and  taix'-like,  as  if  they  had  passed  a  strictured 
point.  These  are  not  always  characteristic,  as  they  may  appear 
with  nervous  conditions. 

Tlie  stools  frequently  contain  pus,  blofwd,  and  mucus.  The 
appearance  of  the  first  two  (pus  and  bloixl)  is  significant.  If  the 
growth  is  ulcerating  markedly,  the  stools  have  a  most  offensive  odor. 
In  this  event  particles  of  tumor  may  rarely  be  found  in  the  dejecta, 
which  show  under  the  microscope  the  nature  of  the  growiih.  They 
may  be  of  fair  size  or  very  small,  so  that  careful  examination  of  the 
fecal  matter  may  be  necessary  in  order  to  find  them.  Irrigation  of 
the  bf>w^el  is  of  assistance  if  the  neoplasm  is  situated  in  the  large 
intestine. 

One  of  the  most  important  factors  in  our  diagnosis  is  the  detec- 
tion of  the  physical  signs  of  a  tumor. 

The  growth  is  from  the  size  of  a  walnut  to  that  of  a  child's  head. 
It  is  often  easily  palpable*  hard,  and  usually  has  an  uneven  nodular 
surface. 

A  marked  peculiarity  of  this  t\"pe  of  tumor  is  its  great  mobility 
under  the  palpating  hand  of  the  examining  physician.  Even  in  the 
cecum  and  ascending  and  descending  colon  the  tumor  is  distinctly 
movable  as  a  rule.  The  mass  is  usually  situated  in  the  lower  half  of 
the  abdomen,  most  frequently  in  the  lower  left  iliac  region,  as  unless 
three  are  marked  adhesions,  the  intestines  are  dragged  down  there 
by  their  own  weight.  If  the  growth  is  in  the  cecum,  the  right  iliac 
region  is  involv^ed. 

I  have  already  referred  to  the  fact  that  on  autopsy  the  tumor  is 
frequently  found  to  be  smaller  than  it  was  apparent  to  palpation, 
this  biding  due  to  the  thickening  of  the  gut  above  the  stenosis  and  to 
the  fecal  accumulation. 

Abdominal  pain  is  present,  which  will  be  described  under  Local 
Symptoms,  and  the  tumor  is  at  times  tender. 

In  some  cases  simple  abdominal  palpation  is  not  sufficient,  and 
it  may  be  necessary  to  examine  the  patient  under  an  anesthetic. 
*  Cooper-Foster,  Med.  Times  and  Ga/ettc,  Sept.,  1867. 
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In  every  case  digital  examination  of  t3ie  rectuni  and,  ii  necessar>% 
the  passing  of  a  rectal  bougie  or  introduction  of  a  speculum  shoold 
be  employed.  In  women  a  vaginal  examination  should  also  be  made. 
/  sircntf^ly  deptecaie  the  insertion  of  the  entire  hand  into  the  rectum 
under  anesthesia,  as  has  been  sometimes  ad\ised*  The  jf-ra>'^  aie  of  * 
great  value  as  an  aid  to  diagnosis,  the  rontgienograph  showing  the 
point  of  stenosis  caused  by  the  growth. 

Wlien  the  cancer  is  fully  developed  we  may  ha\'e  peritonitis^ 
either  local  or  general,  as  a  complication.  If  the  pteritonitis  is  of  a 
cancerous  nature,  a  hemorrhagic  exudation  and  the  presence  of 
nodules  under  the  abdominal  wall  wHU  indicate  this  fact.  Acute 
perforative  peritonitis  will  be  indicated  by  the  usual  symptoms  of 
this  condition.  On  the  other  hand,  we  may  have  dicumscfibed 
adhesions  with  the  presence  of  local  fecal  abscess. 

Perforation  may  occur  into  adjacent  adherent  organs  which  will 
pr^ent  special  s\Tnptoms. 

Among  the  chief  communications  are: 

1.  Communication  between  the  colon  and  stomach.  There  may 
be  a  valv^ar  communication  or  it  may  be  free.  If  the  direction  of 
the  passage  is  from  the  stomach  into  the  colon,  s>Tnploms  of  lientery 
develop — undigested  food,  such  as  rice,  potatoes,  meat,  etc.,  appear 
rapidly  in  the  stools.  Diarrhea  occurs  shortly  after  the  ingestion 
of  food  with  evacuation  of  solid  contents.  If  the  val\nilar  action  is 
in  the  apposite  direction,  feculent  vomiting  takes  place.  If  the 
fistulous  opening  is  perfectly  free^  then  lienter\^  and  fecal  vomiting 
occur  together  or  may  alternate.  This  combination  of  symptoms 
is  pathognomonic.  Lavage,  especially  if  the  fluid  be  colored  with 
methylene-blue  orcarmin,  3  grains  (0.194),  will  demonstrate  that  the 
liquid  rapidly  escapes  from  the  stomach,  and  is  expelled  from  the 
bowel  without  being  decolorized  or  discolored. 

If  the  rectum  is  inflated  with  air  or  COj  the  stomach  will  be 
distended  with  gas,  or  after  injection  of  i  to  2  liters  (quarts)  of 
colored  fluid  into  the  bowel  some  can  be  secured  from  the  stomach 
by  aspiration. 

2.  Communication  between  the  recttmi  and  bladder.  Fecal  mat- 
ter and  gas  escape  into  the  bladder  and  are  voided  through  the  uretlira* 
Severe  septic  c\^stitis  results,  or  the  urine  may  escape  from  the 
bladder  and  be  discharged  through  the  stools.  A  carmine  solution 
injected  into  the  rectum  or  bladder  will  demonstrate  tlie  condition, 
and  will  appear  respectively  in  the  urine  or  feces. 

3.  Communication  between  the  rectum,  uterus,  and  vagina  are 
also  met  with,  and  give  rise  to  the  passage  of  fecal  matter  through 
these  organs,  and  also  to  severe  inflammation.  Injection  of  weak 
carmin  solution  or  methylene -blue  into  the  rectum  will  demonstrate  ' 
the  communication. 

4.  Communication  between  the  bowel  and  abdominal  wall. 
There  may  be  a  feculent  or  fetid  discharge,  or  even  of  particles  of 
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matter,  if  the  communication  is  with  the  lower  small  or  large 
intestines.  If  the  communication  is  high  up,  it  may  l^  chylous  or 
biliary.  This  condition  appears  usually  in  the  last  stage  of  the 
disease.  Injection  of  carmin  red  solution  through  the  fistula  will 
appear  in  the  stooL  Ulcerative  processes  (tubercular)  may  produce 
similar  communication. 

The  urine  is  not  characteristic,  shows  indican,  occasionally  acetone 
and  diacetic  acid.  Albumin  is  present.  Secondary  anemia  occurs. 
Leukocytosis  is  moderate  and  eosinophiles  are  increased. 

Sjrmptoms  Due  to  Position  of  the  Cancer. — Cancer  of  the  DiuTd- 
enum. — This  is  a  rare  condition.  There  are  the  anemia  and  cachexia 
and  pain  usually  in  the  right  hypochondriac  region;  this  last  occurs 
in  the  midepigastric  region  or  upper  part  of  abdomen.  The  tumor, 
when  palpable,  is  usually  found  in  the  right  hypochondriac  region, 
near  the  middle  line.  If  it  is  in  the  ascending  part  of  the  duodenum. 
there  may  be  fair  mobility ;  if  in  the  descending  or  transverse  parts, 
the  tumor  is  only  shghtly  movable. 

Nearly  all  the  symptoms  are  referred  to  the  stomach — anorexia, 
pains,  belching,  vomiting,  and  dilatation  of  the  stomach — and  if 
the  mass  is  in  the  ascending  part  of  the  duodenum,  it  will  hardly  be 
possible  to  differentiate  it  from  gastric  tumor  without  operation. 
Blood  may  be  mixed  with  the  vomitus. 

Boas  makes  ttse  of  the  terms  suprapapillary»  infrapapillary,  and 
circumpapillar}^  carcinoma,  according  to  the  position  of  the  growth 
relative  to  the  papilla  of  Vater. 

If  the  carcinoma  is  suprapapillar>%  we  have  stenosis  of  the  upper 
part  of  the  duodenum,  and,  as  already  noted,  symptoms  identical 
with  pyloric  stenosis,  from  which  it  can  hardly  be  differentiated. 

With  infrapapillary  carcinoma  the  gastric  symptoms  again 
predominate,  but  there  is  stasis  of  bile  and  pancreatic  juice,  and 
regurgitation  of  these  secretions  into  the  stomach;  bilious  vomiting 
is  frequent.  The  vomiting  is  intermittent  and  the  symptoms  those 
of  obstruction.  Trypsin  should  be  tested  for  in  the  vomit  by  observ- 
ing whether  fibrin  is  digested  in  an  alkaline  solution.  This  would 
differentiate  front  a  ^astrohiliary  fistula, 

Circum papillary  carcinoma.  In  the  pure  cases  surrounding  the 
papilla  of  Vater,  jaundice,  anemia,  and  cachexia  slowly  increase  in 
severity,  without  any  gasiro-tntesiinal  symptoms,  and  pain  is  usually 
absent.  Some  of  these  cases  doubtless  have  their  origin  in  the  wall 
of  the  ductus  communis  choledochus  as  it  passes  through  the  wall  of 
the  duodenum  as  in  Fig.  266. 

Chills  may  at  times  occur  and  cholangitis  may  be  a  complication. 
Jaundice  may  vary  in  intensity  or  may  be  intermittent.  When 
the  tumor  in%^olves  the  common  bile-duct  and  head  of  the  pan* 
creas  jaundice  is  progressive  and  continuous,  laceration  may  tem- 
porarily open  a  passage  for  the  bile.  Gastric  symptoms  may  occur  in 
addition. 
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The  tumor  can  be  palpated  deep  down  in  the  right  h\TX)choudr]ij£ 
region  near  the  middle  line.     At  times  it  cannot  be  discovered. 

Carcinoma  of  the  duodenum  is  a  disease  of  late  middle  or  aduncd 
life,  occurring  most  often  in  males. 

The  second  part  of  the  duodeninn  is  most  freqnently  involvd, 
and  next  in  frequency  the  first  part. 

Carcinoma  of  the  small  intestine  (jejunum  and  ileum)  is  rae. 
The  symptoms  vary,  depending  on  the  position  of  the  growth;  tk 
higher  up,  the  more  marked  are  the  gastric  symptoms;  the  krm 
down,  the  more  severe  the  intestinal  s>Tnptoms. 


r>» 
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Fig-  266. — Cancer  of  the  re^on  of  the  papilla  of  Vatcr  emanating  from  ihe  co«n* 
mon  duct  (after  LetuUe). 

There  may  be  anorexia  and  vomiting,  or  fair  appetite  and  gotjd 
stomach  digestion,  but  obstinate  constipation. 

In  both  conditions  there  are  anemia  and  cachexia,  pain,  attacks 
of  colic  and  constipation,  which  may  alternate  \^ith  a  diarrbeii 
There  may  occasionally  be  hemorrhages  from  the  bowel  if  the  growlli 
is  low  down.  The  clinical  s\Tnptoms  of  stenosis  of  the  intestines  may 
be  present.  The  tumor  is  at  times  accessible  to  palpation,  aud  t^- 
as  a  rule,  extremely  movahle.  It  may  be  so  much  displaced  down- 
ward that  it  is  difficult  to  draw  an  accurate  conclusion. 

Local  Symptoms  of  Carcinoma  of  the  Large  Intestine.— Cachexia 
and  anemia  are  present.     Pain  is  a  frequent  symptom;  it  may  not  be 
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present  at  first,  usually  appears  later  in  the  disease,  and  becomes 
lucalized;  in  some  cases,  running  an  acute  course,  no  pain  appears 
until  the  symptoms  of  acute  obstruction  begin.  Pain  is  usually 
kx?alized:  it  may  appear  near  or  at  the  region  of  the  growth,  or  occa- 
sionally directly  opposite  ^  in  the  abdomen. 

The  pain  may  not  be  severe,  but  ma}'  be  more  a  sense  of  dis- 
comfort. There  may  be  neuralgia  of  the  sciatic  or  anterior  crural 
nerves.  Later  pain  usually  becomes  localized,  and  is  increased  on 
pressure,  even  if  the  ttrnior  cannot  be  palpated.  It  may  be  due  to 
local  peritonitis  near  the  tumor. 

Attacks  of  colic  often  occur,  local  or  diffuse .  The  pains  may  be 
quite  severe,  are  accompanied  with  constipation,  and  are  relieved  by 
diarrhea  or  by  the  passage  of  flatus.  These  attacks  of  colic  are  fre- 
quently caused  by  the  commencing  obstruction,  and  show  gradually 
progressive  stenosis.  Peristaltic  and  tetanic  movements  of  the  intes- 
tines are  often  ass*x?iated.  Complete  obstruction  may  suddenly 
develop,  or  there  may  be  a  gradually  progressive  stenosis  with  its 
symptoms. 

Constipation  is  one  of  the  marked  s>Tnptoms;  in  some  cases  it 
may  be  first,  and  becomes  gradually  progressive. 

Ten  to  twenty  or  even  eighty-eight  days  have  passed,  according 
to  various  observ^ers,  before  the  bowels  moved  spontaneously  or  by 
artificial  means.  These  were,  of  course,  extreme  cases.  The  majority 
of  patients  have  symptoms  of  commencing  or  complete  obstruction 
after  coprostasis  has  lasted  a  week  or  ten  days.  This  has  been  my 
experience  in  consultation  practice.  Recently  I  saw  a  case  for  the 
first  time  on  the  fourth  day  of  coprostasis  when  acute  symptoms  were 
present-  Loss  of  appetite,  tension,  fulness  in  the  abdomen,  and  pain 
accompany  the  constipation.  Spontaneous  diarrhea  may  relieve  the 
condition.  If  this  does  not  occur,  or  relief  is  not  afforded  artificiall}' , 
gradual  occlusion  will  take  place  with  its  typic  symptoms. 

In  some  patients  diarrheal  movements  may  occin-  for  several 
weeks,  due  to  the  catarrhal  condition  of  the  bowel  or  ulceration  of 
the  growth. 

Stools, — In  some  cases  of  carcinoma  the  stools  may  lie  normal 
and  simply  hard  in  character  when  constipation  is  present. 

In  others  they  may  be  in  small  balls  like  sheep's  dung,  flattened, 
or  ribbon  shaped. 

Mucus  shows  the  presence  of  catarrh  of  the  mucous  membrane. 
The  presence  of  fms  in  the  stools  is  of  importance,  but  only  appears 
when  the  growth  ulcerates:  hence  its  absence  does  not  prove  there 
is  no  tumor.     Microscopic  examination  for  pus  is  indicated. 

Pits  in  some  cases  may  be  derived  from  an  abscess  cavity  opening 
into  the  intestines. 

The  same  remarks  hold  true  of  blood,  the  amount  found  is  usu- 
ally  small,  ^nd  violent  hejnorrhages  are  rare. 

The  appearance  of  pus  and  blood  in  the  stool  in  a  patient  with 
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symptoms  of  stenosis  of  the  bowel  favors  the  di 
Occult  blood  should  be  tested  for  if  none  is  visi 

If  there  is  gangrenous  disintegration  of  tl 
very  characteristic,  and  cxxasionally  small  bit 
be  found  in  the  stool. 

Tumor. — The  presence  of  palpable  tumor  s 
sis.  It  may  be  no  larger  than  a  nut,  or  the  size 
l)e  solid  and  hard  like  cartilage.  If  there  is  mi 
give  the  sensation  of  a  solid  and  thick  con 
generally  moderately  tender  on  pressure,  in 
occasionally  they  are  not  tender  at  all.  Their 
actcristic.  On  palpation  they  are  easily  moved  j 
•^ignn)id  and  transverse  colon ;  fecal  accumulatic 
tumor  and  it  may  Ix^come  adherent  in  an  abnc 
sionally  p<.TistaItic  movements  may  cause  it  to 
during  palpation.  Respiratory  mobility  of  the 
if  it  Ix'  in  the  transver>e  colon,  or  if  it  be  adhere 
or  Nimnach. 

X.wx'^k:  amounts  of  fecal  material  may  a 
g^^>\vth.  and  we  must  clear  this  material  out  I 
tives.  s«»  a>  ti>  determine  the  extent  of  the  tum 

.V  pun-  fecal  tumor  may  lead  to  narrowing 
la>t  tunii.»rs  are  more  doughy,  less  firm,  and  qui 

Differential  Diagnosis. — We  must  remeir 
liii.ilcd  in.i'-'-c<  from  recurrent  appendicitis  may 
rik  Iii-i«»ry  i-s  an  aid.  Mureover.  tumi»r-lik 
vW'Kin  max-  >iir.nialc  mali^'iianl  iimwth.  In  1 
\k  p;:':::, .:iary  ir.lKTCi:i«>ix.  a  previous  lii>li»r 
p:im:u\  •:"  :ii:KTOie  iKioilli  in  ihe*  sii»i.>l<.  < 
^li:Y».:<.::::.-:c-.l      'YXw  la'oerculin  le-^t  ai^K  dia^UJ 

l.c".:'^».  vm'.UJ.  i«»  y.'\\r  ailenlion  tliat  ohnaiii 
-i^:::.  :  :  "'.,i\-  ■  •v\'i::-  avA  be  mi>laken  for  earci 
i:a-<.  ^■.:-e^  .;:e  <"-caI'Ad  ;xridiverlioulilis.  wil 
,i::.:  ■:"•<.::  -u:i- --.:><  "f  trie  >i^nu»id  >imulatii 
;.\;:av.:-  .■:<.  ^».::era'.'.y  -'Ver  -ixly  year-^  of  a^, 
::a'  "m-.*.  '\*.::  ^:i  :'rv\:.'ii>  t«»  einaoialion.  T 
:  •.^■-■.•.t  a::  --.  ic  .:  ".:'.:;.::::::i.i:ii»n  anJ.  generally 
'.:  :iv    :::;>":  :c::A:::;«Lr  t}:e  n«.»>>i^^il:ly  ^^^i 

:\    ^    ■".■.:*   ^^'    .^  *.      ::::<.  r 5.::*. :alL  tl'.v^t-  0'>!!d!li')n: 

V  .:.  ■  .w:  .:::  :  ..:;i::::.i  .i:t  a!wa\>  :irc^cnt  ii 

P:i:r.ary  Carcin.-^ma  of  the  Appendix.— Thi 

^"   ■-   "-■.  '.   *.::.       ■.;    ::   !:,.-   'h.*.::    .L:i:.^n-itr:itt 

-  :      :':.;:;  •'.:^      ::::.:!•.   -'ip:^. 'SCv:.       See  Ai 

-  - .  -V  -   ^  ■  V    -    ■■■..::>     :   :vl.i:*-:n^  ap!>eni: 
:*.'  ;  V-   ^v:'.    ..:;   \.\.  ^^r  '.'w:'.'    '.\.ir>.  a::a  2:.  ih 
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This  condition  has  only  been  detected  after  operation  on  the  appen- 
dix.    The  carcinoma  is  spheroidal  celled. 

Carcinoma  of  the  Rectum* — ^This  is  the  most  frequent  type  of 
cancer*  is  more  readily  dia^iosed,  and  more  amenable  to  treatment 
if  early  operation  is  performed.  Many  of  the  tumors  are  within 
reach  of  the  finger.  The  symptoms  resemble  tliose  of  carcinoma  of 
the  colon,  though  there  are  certain  signs  peculiar  to  this  condition. 
Rectal  examination  should  always  be  made. 

Pain  is  more  pronounced  in  rectal  carcinoma,  both  local  and 
radiating  to  the  sacrum,  back,  bladder,  genitals,  and  to  the  sciatic 
nen^e:  there  is  often  a  desire  to  urinate.  The  pain  is  usually  worse 
during  defecation  if  the  growth  is  low  down,  and  it  may  even  be 
agonizing  in  character,  so  much  so  that  the  patients  try  to  retain 
the  bowel  contents  as  long  as  possible. 

Marked  tenesmus  is  present,  and  if  ulceration,  mucus»  blood,  and 
pus  are  evacuated.  Constipation  is  usually  present.  The  higher 
up  in  the  rectum,  the  more  the  symptoms  resemble  those  of  cancer 
of  the  sigmoid.  Tenesmus  may  be  absent  if  the  growth  is  high  up. 
Diarrhea  may  at  times  supervene ;  occasionally,  after  sloughing  of  the 
tumor,  paralysis  of  the  sphincter  occurs. 

Leube  was  the  first  to  call  attention  to  the  fact  that  lieniorrhaids 
jreqtiently  developed  with  carcinoma  of  the  rccitmi,  and  that,  too,  at  an 
early  stage.  Piles  ocairring  suddenly ^  and  not  developing  slowly 
or  existing  for  many  years^  are  suggestive. 

Rectal  examination  is  most  important,  and  the  finger  will  usually 
give  the  necessary  information.  One  can  feel  a  mass  lying  directly 
beneath  the  mucous  membrane  or  adherent  to  it.  Tlie  surface  may 
feel  uneven  and  hard  or  there  may  be  occasionally  a  cauliflower  or 
mushroom  growth,  or  a  constriction,  through  which  the  finger  cannot 
readily  pass.  If  it  be  barely  possible  to  feel  the  growth,  it  is  similar 
in  sensation  to  the  cervix  uteri. 

Blo4xl,  pus,  or  sanious  material  may  be  found  on  the  finger  if  tlie 
growth  is  ulcerating. 

Vaginal  examination  in  women  must  be  made  to  differentiate  the 
source  of  the  tumor.  The  genito- urinary  organs  in  the  male  should 
also  be  examined. 

Simple  cicatricial  stricture  is  usually  smooth  and  not  ulcerated, 
while  a  carcinomatous  stricture  is  usually  nodular  and  frequently 
ulcerated. 

It  is  preferable  for  accurate  diagnosis  to  excise  a  portion  under 
cocain  for  microscopic  examination. 

If  the  stricture  cannot  be  reached  by  the  finger,  Kelly's  speculum 
is  of  value.      Never  insert  the  hand  into  the  rectum. 

Metastatic  growths  in  other  organs  are  quite  frequent  from  small 
growths  of  the  rectum;  thus,  with  carcinoma  of  the  liver,  a  small 
primary  carcinoma  of  the  rectum  may  be  found,  even  if  no  symptoms 
are  present. 
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The  bladder  and  vagina  may  be  involved  and  fistulous  openings] 
occur.     Periproctitis  (abscess)  and  fistulae  are  rare. 

The  peritoneum  is  rarely  inv^olved  unless  the  carcinoma  is  high  up. 

Course* — ^The  termination  is  death  if  not  operated  on.  This 
may  occur  b)^  occlusion  of  the  intestines  and  from  peritonitis. 

It  is  hardly  possible  to  give  a  prognosis  as  to  duration.  In 
cancer  of  the  duodenum  the  general  nutrition  suffers  early,  or  the 
case  may  be  very  acute  and  the  duration  of  life  is  short.  In  many 
cases  the  course  varies  from  six  months  to  two  years,  while  io  rectal  j 
cancer  it  may  last  for  three  to  even  four  years.  Rarely  cases  come 
to  a  standstill  and  last  some  years. 

In  some  cases  coma  (carcinomatosum)  appears  quite  early,  prob- 
ably  due  to  auto-intoxication  from  intestinal  decomposition  or  from 
the  toxins  of  cancer.  Ewald  isolated  a  body  from  the  urine  belong- 
ing to  the  group  of  diamins  in  such  a  case. 

Tiirombosis  may  develop  and  embolus  of  the  lungs  occur,  with 
death  resulting.     Death  may  occur  from  exhaustion. 

Diagnosis. — Presence  of  a  tiunor  by  abdominal  palpation  or 
rectal  examination,  accompanied  by  cachexia  (loss  of  weight  marked) 
and  anemia,  with  marked  constipation  and  increasing  symptoms  of 
stenosis  of  the  bowel;  or  cachexia,  inieslinal  disiurbanccs,  with  no 
detectable  tumor,  but  with  symptoms  of  progressive  stefiosis  in  an 
elderly  persmi,  are  suggestive  of  cancer.  Examination  of  a  tumor 
fragment,  if  it  can  be  secured  in  the  stool  or  from  Oie  rectum,  is 
conclusiA^e.  Inflation  per  rectum  of  the  intestines  with  air  or  with 
w^ater  is  of  service.  In  many  cases  most  of  the  enema  will  at  once 
be  returned.  The  5c-rays  are  of  particular  value  in  demonstrating  a 
stenosis  due  to  the  growth. 

Prognosis,— This  is  fatal,  unless  a  radical  operation  is  per- 
formed. 

Treatments — Complete  and  early  removal  of  the  growth  is  indi- 
cated.  An  early  diagnosis  is  important.  If  abdominal  cancer  is  sus- 
pected, exploratory  laparotomy  and  complete  resection  of  the  growth, 
with  end-to-end  or  lateral  anastomosis,  are  indicated. 

If  resection  is  impossible,  entero-enterostomy  or  enterocolostomy 
for  drainage  to  relieve  symptoms  is  indicated. 

If  the  tumor  is  low  down  in  the  colon,  sigmoid,  or  rectum  and| 
inoperable,  then  colostomy  to  relieve  the  symptoms  and  prevent' 
irritation  of  the  surface  of  the  cancer. 

In  the  rectum,  resection,  preferably  Kraske's  operation,  is  indicated 
if  radical  operation  is  possible. 

Palliative  curetraent  and  the  thermocautery  may  be  employed 
in  some  cases.  Colostomy  under  cocain  can  l^e  performed  in  the 
aged  and  feeble. 

Colev's  treatment  by  erysipelas  toxins  may  be  tried,  but  1  would 
not  recommend  it.     It  is  more  succx^ssful  with  sarcoma. 

Z>t>/,— Soluble   foods  with  little  residue,   such  as   milk,   broths, 
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bouillon,  sanatogen,  somatose,  cream,  butter,  rice-gruel,  sour  milks, 
matzoon,  kotuniss,  bacillac,  raw  eggs,  etc.,  are  indicated. 

Irrigation  of  the  intestines,  enemata,  and  injections  with  olive 
oil,  and  internally,  castor  oil,  magnesium  sulphate,  rhubarb,  cascara, 
r^;ulin,  etc.,  to  keep  movements  soft;  warm  applications  to  the  abdo- 
men; morphin,  codein,  and  belladonna  are  indicated  for  pain.  These 
last  can  be  given  by  suppository.  Strength  should  be  supported  by 
tcMiics»  iron,  arsenic,  etc.,  and  pain  relieved.  Treat  complications. 
Opiates  should  be  employed  only  when  absolutely  necessary. 

SARGOMA  AND  LYMPHOSARGOMA  OF  THE  INTESTINES 

Sarcoma  of  the  intestines  is  rather  an  infrequent  disease,  much 
less  frequent  than  carcinoma.  In  the  course  of  twelve  years,  1882-93, 
in  the  Vienna  General  Hospital,  out  of  274  autopsies  on  patients 
dying  of  sarcoma,  only  3  were  sarcoma  of  the  intestines,  the  ileum, 
cecum,  and  rectum.  In  61  cases  of  lymphosarcoma,  9  belonged  to 
the  intestines,  i  in  the  duodentmi,  3  in  the  jejunum,  3  in  the  ileum, 
and  2  in  the  cecum. 

Of  Libman's  cases,  15  were  of  the  duodenum,  18  of  the  jejunum 
and  ileum,  14  of  the  ileum,  and  3  of  the  entire  small  intestine. 

Sarcoma  occurs  as  frequently  in  the  small  as  in  the  large  intestine, 
and  lymphosarcoma  preponderates  in  the  small  bowel. 

Of  Krueger's  37  cases,  16  were  of  the  small  bowel  alone  and 
16  of  the  rectum;  the  ileocecal  region  comes  next. 

Sarcomata  generally  attain  a  large  size,  even  as  large  as  a  child's 
head,  and  spread  over  a  large  part  of  the  intestines. 

Anatomy. — Sarcomata  usually  originate  in  the  suhnnucosa^  the 
musculature  is  attacked  early,  and  the  serosa  is  rarely  involved. 
Small  round-celled  sarcoma  is  most  frequent;  occasionally  spindle 
celled.     In  the  rectum  they  are  often  melanotic. 

L3rmphosarcomata  start  from  the  lymphatic  apparatus,  the 
solitary  and  agminate  lymph-follicles.  These  occur  chiefly  in  the 
small  intestine. 

Sarcomata  of  the  intestines  show  a  rapid  progress  and  metastases 
are  found  early.  They  do  fiot  prodtice  stricture  of  the  bowel,  but  a 
dilatation,  and  develop  in  a  longitudinal  direction  along  the  intestines. 
The  bowel  may  be  enormously  dilated.  Rectal  sarcoma,  however, 
may  produce  obstruction. 

Age. — Sarcoma  is  frequent  in  young  persons;  most  frequent 
from  twenty  to  forty  years  of  age;  from  four  to  seventy  years  cases 
are  reported,  and  one  congenital  case  in  an  infant  three  days  old. 

Symptoms. — ^The  clinical  symptoms  differ  from  carcinoma. 
The  general  health  becomes  impaired  early.  The  patients  emaciate 
rapidly  and  become  anemic.  There  is  peculiar  want  of  proportion 
between  the  rapid  impairment  of  the  physical  condition  and  the 
absence  of  local  symptoms.  They  become  rapidly  weak  and  debili- 
tated (cachexia).      There  are,  as  a  rule,  an  absence  of  abdominal 
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pain  and  no  symptoms  of  stenosis.     Intestinal  s\Tnptonis  arc  slight- 
occasionally  constipation,  alternating  with  diarrhea. 

Exceptionally,  stenotic  s>Tnptoms  appear,  due  to  kinking  or 
peritonitic  incarceration,  or.  rarely,  ileus.  Stenosis  occurs  in  rectal 
carcinoma. 

The  tumor  appears  ear l\%  grows  rapidly,  and  can  easUy  bcmade  out. 

Duration*^ — The  majority  of  cases  die  within  nine  months  bm 
general  cachexia;  only  i  case  recorded  lived  twentvHDne  mouths. 

Prognosis.^This  type  of  tumor  proves  fatal,  and  even  early 
operation  seems  of  no  value  on  account  of  the  metastases. 

Treatment. — Injection  of  Coley^s  fluid,  the  mixed  toxins  of  ery- 
sipelas and  Bacillus  prodigiosus,  is  indicated,  as  in  inoperable  saf-i 
coma  in  the  other  regions.     One  must  remember  that  marked  reao 
tion  follows  the  injection  in  some  cases,  and  some  patients  camwt^ 
undergo  the  treatment,     I  have  seen  the  latter  occur,  and  also  i 
another  case  temporar>^  improvement. 

The  patient  should  receive  as  liberal  a  diet  as  possible,  and  iroo,^ 
arsenic,  and  cod-liver  oil  should  be  administered.      As  a  rule, 
stenosis  is  present,  but  if  in  evidence,  operative  procedure  is  indicated! 
Removal  has  failed  on  account  of  metastases. 

BENIGN  TtTMORS  OF  THE  INTESTINES  (NEOPLASH5) 

Benignant  neoplasms  of  the  intestines  are  relatively  rare, 
their   clinical    significance   is   generally   slight.    They  occasionally 
produce  severe  symptoms. 

These  tumors  may  be  attached  to  the  bowel  wall  by  a  broa 
base  or  by  a  thin  pedicle  or  stem,  and  are  then  termed  pol)^i. 
last  type  is  usually  of  small  size,  that  of  a  cherry,  but  rarely  as  largi 
as  a  pear,  and  occur  most  frequently  in  the  rectum. 

The  following  forms  of  benign  tumor  are  found:  Adenoma, 
fibroma,  lipoma,  papilloma*  myoma,  fibromyoma,  angioma,  and 
chyl  angioma. 

Adenomata  are  most  frequently  met  with.     They  arise  from  tlie 
glands  of  Lieberkiilin  and  in  the  duodenum  from  Brunner's  glands,*  1 
are  acinous  in  structure,  and  may  Ix*  attached  to  the  bowel  by  a 
broad  base  or  by  a  pedicle.     As  a  rule  they  are  small,  the  si^e  olaj 
pea;  rarely,  the  size  of  a  pear.     They  are  red  and  have  a  tendenc\*  U)  J 
bleed;  usually  they  are  soft  and  the  surface  is  smooth,  though  occa- 
sionally of  a  caulifloA%^er  appearance.     They  occur  most  frequently 
in  the  rectum,  are  usually  polypoid,  though  occasionally  annular  and 
flat.     They  are  roost  common,  in  this  location,  in  children  of  from 
four  to  seven  years,  tjiough  occasionally  found  in  adults.    More  ibao  , 
half  the  cases  that  occur  are  in  males  between  sixteen  and  thirty  years  j 
of  age.     Sometimes  there  is  extensive  involvement  of  tlie  intestines,  j 
•tion  known  as  polyposis  intestinalis  adenoma tosa;  in  i  casei 
sand  were  present.     Poh^pi  are  never  limited  to  tlie  small 
ircinomatous  degeneration  of  the  polypi  may  occur 
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Fibroma,  Lipoma,  Papilloma. — These  neoplasms  derived  from 
the  connective  tissues^  es|>ecially  from  the  submiicosa,  are  very  rare. 
They  are,  as  a  rule,  hpomatous  in  struct ure*  and  often  originate  from 
the  appendices  epiploica^.  They  freqyently  project  into  the  peri- 
toneal cavity  and  may  twist  their  pedicle  and  becomed  detached. 
They  may  have  a  broad  base  or  pedicle,  are  of  various  shapes,  and 
may  grow  to  the  size  of  an  apple.  They  occur  most  frequently  in 
the  colon  and  rectum,  less  frequently  in  the  jejunum,  and  rarely  in 
the  ileum. 

Myoma,  Fibromyoma. — These  are  very  rare,  and  usually  ori^~ 
nate  from  the  outer  muscular  coat  of  the  intestines,  chiefly  from 
the  longitudinal  co^t.  There  are  two  forms:  Spheric  nodules,  which 
grow  toward  the  mticows  lining  and  sometimes  become  pedunculated, 
the  mucous  meml)rane  lying  loose  in  front;  or  they  may  have  a 
broad  thick  base,  forming  a  circumscribed  thickenings  the  mucous 
membrane  being  adherent. 

Rarely  the  myoma  will  grow  toward  the  peritoneal  cavity. 

Angiomata* — These  are  exceedingly  rare,  and  may  occur  as  a 
telangiectatic  mass,  or  as  a  flat  vascular  tumor  involving  more  or  less 
of  the  bowel  waJL     Cystic  chylangiomata  occur  in  the  small  intestine. 

Symptoms* — In  many  cases  there  are  no  symptoms  at  all,  and 
the  condition  is  discovered  accidentally  postmortem. 

Sometimes  they  give  rise  to  intestinal  hemorrhage.  When  this 
occurs  in  a  person  in  good  health,  who  has  never  given  any  history 
of  previous  intestinal  trouble,  the  possibility  of  an  intestinal  tumor 
should  be  thought  of.     This  is  especially  true  in  children. 

Diarrhea  with  blood  and  mucus  have  lieen  reported  in  cases  of 
polirTJosis  intestinalis  adenoma tosa.  On  account  of  their  small  size 
it  is  nearly  impossible  to  discover  tliem  by  palpation. 

Symptoms  may  rarely  Ije  produced  by  narrowing  or  occlusion  of 
the  bowel  by  the  intestinal  tumor,  or  from  an  intussusception  caused 
by  the  tumor.  When  tumors  are  situated  in  the  rectum  disturl> 
ances  are  most  likely  to  ticcur,  such  as  hemorrhaget  passage  of  mucus, 
tenesmus,  and  difficult  defecation. 

Sometimes  the  mass  may  Ije  felt  by  the  examining  finger,  and 
it  may  ev^en  protrude  from  the  anus  and  give  rise  to  se\'ere  pain. 
It  may  occasionally  \yc  torn  off  and  passed  with  the  stools,  when 
the  symptoms  may  disappear. 

Course. — They  may  remain  latent  or  give  symptoms  for  some 
years  and  then  be  passed  per  rectum. 

Treatment. — Intestinal  hemorrhage  should  be  treated  in  the 
manner  already  descriljed  under  Typhoid.  The  blood  will  often  l^e 
bright  in  color  if  the  hemorrhage  is  from  the  colon  or  rectum;  injec- 
tion of  ver>'  hot  or  cold  water  with  i  dram  (4.0)  of  alum  or  tannic  acid, 
30  grains  (2.0),  locally*  or  Tremoliere's  solution,  by  mouth  and  rectum ; 
ice-bag  to  the  abdomen;  morphin,  }  grain  {0.016),  and  ernutin,  5  min- 
ims (0.296).  by  hj-podermic,  are  indicated. 
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If  the  tumors  are  accessible  in  the  rectum,  they  should  be  removed 
by  galvanocautery  or  by  operation. 

Ligation  and  excision^  after  water  infiltration  of  the  pedicle,  is  an 
excellent  method.  When  tlie  polypi  are  higher  up.  each  may  be 
exposed  in  turn  by  the  aid  of  the  proctoscope.  A  Gant  valve  clamp 
may  be  snapped  on  the  pedicle  of  each  and  they  may  then  l>e  allowed 
to  slough  off.  This  last  method  is  extremely  simple  and  requires  no 
anesthetic.  When  the  growths  are  very  numerous,  large  or  ulcerated^ 
and  scattered  throughout  the  colon  or  sigmoid  flexure,  cecostomy  with 
irrigation  of  the  bowel,  or  in  some  cases  extirpation  of  the  diseased 
portion  may  be  necessary. 

GAS  CYSTS  OF  THE  INTESTINES 
(Synonym. — Pneumatosis  Cystoides  Inlesliiiorum  Hominis,) 

Cysts  containing  air,  in  the  intestines  of  pigs,  were  probably  first 
descril^ed  by  Mayer/  of  Bonn,  This  condition  was  also  indepen- 
dently descriljed  by  John  Hunter.  These  intestinal  gas  c>'sts  have 
been  found  quite  frequently  in  apparently  otherwise  healthy  pij^s 
and  occasionally  in  sheep.  The  theor>'  has  been  held  that  bacteria 
are  the  cause,  or  that  they  are  the  result  of  mechanical  and  physical 
conditions;  for  example,  that  gas  may  escape  through  some  abrasion 
into  the  tissues.  Bang^'  first  reported  this  condition  in  the  human 
being,  and  Finney  the  first  case  in  America. 

Finney  and  Welch'  believe  the  cyst  to  be  a  distinct  variety  of 
tumor,  the  cells  of  which  have  the  faculty  of  secreting  gas.  In  prac- 
tically  every  case  so  far  the  gaseous  cyst  has  been  associated  with 
disease  of  some  portion  of  the  intestinal  canal,  producing  an  obstruc- 
tion  to  the  lumen  of  the  bowel  Cysts  may  be  single  or  multiple 
and  occur  in  the  small  and  large  intestines.* 

Pathology. — There  is  a  dense  fibrous  tissue  framework  contain- 
ing round  and  spindle  cells,  and  there  are  clefts  and  spaces  whose 
walls  contain  large  giant  cells  with  many  nuclei.  Air  spaces  are 
found  about  these  cells,  and  there  is  an  endothelial  lining  to  these 
spaces.  The  bkM)d-snpply  is  rich  and  hemorrhages  may  occur  in  tlie 
tissues.  Air  in  the  cyst  resembles  atmospheric  air*  The  tumor  is 
more  pronounced  in  the  subserous  tissue,  though  it  has  Ix^en  observed 
in  all  the  layers  of  the  walls* 

Clinitally,  there  is  no  definite  picture.  Crepitation  on  palpation 
has  been  noted.  Pain  and  constipation  could  l>e  chiefly  attributed 
to  other  factors. 

Diagnosis  is  usually  made  during  operation  for  some  other  trouble 
or  at  autopsy^ 

Treatment. — If  symptoms  of  obstruction,  operation  is  indicated. 
After  operation  for  other  conditions,  they  generally  diminish  in  me 
or  disappear. 

1  Jour.  d.  prakt.  Heilk.,  1825.        ^  Nord,  mcd.  Ark.,  1876,  viii.  No.  18. 

'Jour.  Amer.  Med.  Assoc.,  October  17.  1908. 


CHAPTER  XXIX 
HEMORRHOIDS}  PROLAPSE  OF  RBqTUM;  FISSURE 

HEMORRHOIDS 

(Synonyms. — Phlebectasia  Hcmorrhoidalis;  Piles.) 

Hemorrhoids  consist  of  diffuse  or  circumscribed  varicose  dilata- 
tions of  the  hemorrhoidal  veins,  lying  either  in  the  subcutaneous 
tissue  of  the  anus  external  to  the  sphincter  (external  hemorrhoids) 
or  in  the  submucous  tissue  of  the  lower  portion  of  the  rectum  (inter- 
nal hemorrhoids). 

The  hemorrhoidal  veins  siuround  the  lower  portion  of  the  rectum 
and  there  farm  tlie  hemorrhoidal  plexus.  The  majority  of  these  veins 
enter  into  the  inferior  or  external  inferior  hemorrhoidal  veins,  and 
from  there  into  the  common  pudic  and  iliac  veins;  others  pass  into 
the  median  inferior  hemorrhoidal  veins  and  so  into  the  internal  iliac 
vein  and  the  inferior  vena  cava.  A  small  number  of  the  veins  enter 
the  superior  hemorrhoidal  veins,  thence  into  the  inferior  mesenteric 
veins  and  the  portal  system. 

In  portal  obstruction  blood  from  the  hemorrhoidal  plexus  can 
pass  into  the  vena  cava ;  while  back  pressure  on  the  vena  cava  inferior, 
when  of  cardiac  origin,  may  affect  the  hemorrhoidal  system.  All 
hemorrhoidal  veins  are  devoid  of  valves. 

Anatomy. — External  hemorrhoids  are  visible  to  the  naked  eye, 
lie  below  the  sphincter  ani,  and  are  often  arranged  in  groups  around 
the  anal  orifice.  They  appear  as  bluish-red,  tortuous  vessels  encircling 
the  opening;  or  there  may  be  isolated  varicose  protrusions,  from  the 
size  of  a  pea  to  a  walnut.  They  may  be  round,  flat,  or  irregular  in 
shape,  and  their  size  sometimes  changes  in  the  same  patient,  often 
being  smaller  after  defecation. 

Internal  hemorrhoids  often  can  only  be  discovered  by  digital 
examination  or  by  use  of  the  proctoscope,  as  they  lie  above  the 
sphincter.  In  aggravated  cases  the  patient  by  l)earing  down  may 
canse  them  to  protrude.  They  usually  appear  as  soft  nodules  of 
Uuish  hue,  with  thin  walls. 

The  diffuse  or  circumscribed  nodular  forms  may  be  present,  and 
the  last  constitute  a  true  varix. 

Bxtemal  and  internal  hemorrhoids  may  occur  together.  Piles 
may  occur  sinj^y  or  in  pairs,  or  be  multiple  and  form  a  ring  about  the 
■nal  opening,  both  external  and  internal  to  the  sphincter,  and  even 
a  third  higher  ring  has  been  described.     In  exceptional  cases  dilated 

18  are  found  high  up  the  rectum,  even  into  the  sigmoid  flexure. 
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Hemorrhoids  are  generally  believed  to  be  simple  venous  ectasia 
and  are  considered  genuine  varices,  though  some  maintain  tliem  tol 
be  true  augiomata* 

Secondary  changes  probably  account  for  the  various  conditions 
found.  The  dilated  blood-vessels,  venous  varices,  near  a  group  of 
liemorrhoids  may  become  inflamed,  adhere  and  coalesce,  and  the 
walls  of  the  vessels  atrophy,  so  that  tumors  of  some  size,  resembling 
cavernous  multilocular  tumors  (angiomata),  may  develop. 

The  external  covering  of  the  varix  may  Ix-come  hard,  thick,  and 
resistant,  tliroygh  inflammatory  processes.  In  other  cases  llie  walls 
may  become  thin  and  eventually  rupture,  or  the  blood  coagulate 
within  the  pile  and  form  a  thrombus* 

Phleboliths  occur  in  old  cases.  A  blood-cyst  is  occasion^y 
formed- 

Jklarked  connective-tissue  increase  may  take  place  in  some  of 
the  external  hemorrhoids;  they  may  present  the  appearance  of  skin 
tabs,  or  skin  extenially  and  mucous  membrane  internally,  which 
may  become  edematous  and  inflamed.  They  may  give  rise  to  warty 
growths. 

The  mucous  membrane  of  the  rectum  near  the  hemorrhoids  is 
hyperemic,  and,  with  internal  hemorrhoids,  in  a  condition  of  catarrhal 
inflammation. 

Fissure  or  prolapse  of  the  rectum  may  be  associated  with  piles. 

Allingham  has  subdivided  internal  hemorrhoids  into  three  varie* 
ties : 

I*  Capillary  piles,  resembling  nevi,  consisting  of  hypertrophic 
capillary^  vessels  and  spong>'  connective  tissue  with  thin  mucous 
membrane.     They  easily  bleed. 

2.  Arterial  piles,  sessile  or  pedunculated  tumors,  glistening  or 
villous,  slippery,  hard,  and  vascular. 

3.  Venous  piles,  in  which  the  veins  predominate.  Tumors  are 
large  and  bluish  or  livid  in  color. 

Internal  piles  may  be  pit  shed  down  during  defecation.  A  pedicle 
may  be  formed  to  the  tumor  and  the  mass  may  slip  out  of  the  rectum. 
After  defecation  they  may  spontaneously  return  into  the  bowel,  or 
can  be  replaced.  If  large  they  may  become  incarcerated  and  e\-en 
gangrenou?5  and  slough  off.     Hemorrhage  is  a  common  occurrence. 

Inflammatory  priMresses  may  complicate  internal  piles,  such  as 
ulcers,  proctitis,  and  periproctitis.  With  tlie  latter  abscess  may 
result,  which  may  form  fistulas,  external,  internal,  or  complete. 

Etiology.' — Hemorrhoids  are  frequently  met  with  in  practice 
and  the  condition  is  much  more  common  than  supposed,  as  many 
patients  so  afflicted  never  consult  the  physician.     It  is  rare  in  children 

The  statement  is  often  made  tliat  piles  occur  more  frequently  in 
men  than  in  women.     Undoubtedly  more  male  cases  are  found  in 
records,     Habitnal   constipation,   pelvic   congestion,    and    sedenta 
life  favor  markedly  the  production  of  hemorrhoids,  and  these  con- 
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ditions  we  find  most  frequent  in  women.  Males  will  at  once  consult 
tite  physician  if  there  is  difficulty  in  tJie  anal  region.  Women  are, 
as  a  rule*  extremely  sensitive,  and  usually  treat  their  piles  by  home 
remedies  until  conditions  are  sucli  as  to  necessitate  advice  from  the 
physician.  It  has  l>een  my  experience  that  most  of  my  women 
patients  never  refer  to  *'  hemorrhoids  "  unless  specifically  questioned. 
Actually*  I  l>elieve  women  are  the  more  frequently  afflicted. 

Age, — Piles  occur  most  fretjuently  l>etween  thirty  and  fifty  years 
of  age.  The  modern  consensus  of  opinion  is  that  hemorrhoids  are 
a  local  disease  and  not  due  to  any  diathesis  or  faulty  state  of  the 
general  circulation.  There  are  certain  peculiarities  in  the  rectal 
plexus  of  veins  favoring  the  production  of  piles  which  are  as  follows: 

The  walls  of  the  hemorrhoidal  veins  are  thin  and  contain  few 
muscular  fibers,  and  hence  their  contractile  force  is  less  than  tliat  of 
the  veins  in  the  lower  limbs. 

There  are  no  valves  in  the  rectal  veins,  so  tliat  blood  can  be 
adily    forced    back    into    them.     Muscular    contraction    aids    the 
inward  propulsion  of  the  blood  in  other  regions. 

In  the  rectum  fecal  masses  compress  the  blood* vessels,  the  sphinc- 
teric  contractions  compress  the  vessels,  and  contraction  of  the  ab- 
dominal muscles  during  defecation  interferes  with  the  return  of  bloixl. 
They  are  dependent  blood  vessels,  and  with  the  unfavorable  factors 
mentioned  it  is  not  surprising  that  hemorrhoids  are  frequent. 

Some  of  the  hemorrhoidal  \xins  enter  the  portal  system,  in  which 
there  is  a  low  degree  of  pressure  and  in  which  the  circulation  is  readily 
retarded.  Stasis  of  this  system  may  be  a  contributor)^  factor  in  the 
production  of  hemorrhoids,  as  in  cirrhosis  of  the  hver;  as  may  also 
diseases  of  the  heart  and  lungs  leading  to  engorgement  of  the  venous 
system. 

All  conditions  which  tend  to  produce  interference  with  the  return 
circulation  of  blood  from  the  hemorrhoidal  vessels,  or  produce  or 
predispose  to  hyperemia,  influence  the  production  of  hemorrhoids. 
Among  such  are :  chronic  constipation ;  sedentarv^  habits,  as  in  clerks, 
students,  shoemakers,  seamstresses,  sitting  on  soft  cushions,  excessive 
horseback  ridings  etc.;  enlarged  uterus,  as  from  disease  or  pregnancy; 
prostatic  afTections,  tumors  of  the  bladder,  or  growths  in  tlie  |>elvis. 

Hemorrhoids  may  develop  suddenly  in  cases  of  carcinomatous 
Stricture  of  the  rectum  and  early  in  the  course  of  the  disease. 

Habitual  constipation  favors  the  production  of  piles,  Ilemor* 
rhojds  also  may  Ije  the  primary  condition,  and  on  account  of  the  pain 
of  defecation  the  patient  avoids  having  a  movement  as  long  as  pos- 
sible. Excessive  venery  is  given  as  causing  congestion  in  these 
regions.  Abuse  of  alcohol,  spiced  food,  fatty  food,  excessive  quanti- 
ties of  food  and  drink  are  believed  by  some  to  favor  the  plethoric 
habit  and  produce  fulness  of  the  portal  circulation,  with  resulting 
piles.  Gourmands  of  this  type  are  often  of  sedentary  habit  and  are 
frequently   disposed   to   constipation — a    more   likely   cause.     Von 
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Recklinghausen  lias  shown  that  piles  are  by  no  means  common  in 
plethoric  individuals,  but  more  in  those  of  lean  habit,  of  poor  muscular 
development,  with  defective  metalK>lism,  who  lead  a  sedentan-  life, 
and  who  are  anemic,  with  pcKjr  circulation.  Catarrh  of  the  rectum  is 
given  as  a  cause»  but  it  is  not  always  easy  to  determine  whetlier  the 
catarrh  or  piles  were  primary.  Drastic  purgatives  are  said  to  produce 
hemorrhoids,  but  they  are  used  for  tlie  constipation,  which  may  be  the 
chief  factor.  Cases  do  cjcciir  in  which  it  seems  probable  that  the 
excessive  use  of  purges  has  produced  hemorrhoids  with  prolapse. 

Among  the  Orientals,  who  lead  a  sedentary  life,  hemorrhoids 
seem  quite  common.  Hereditar>^  anatomic  peculiarities  have  been 
suggested  as  a  cause,  since  piles  are  often  found  in  several  successive 
generations. 

Symptoms.— External  Hcnwrrhaids. — These  are  chiefly  of  local 
character.  The  patient  may  have  a  sensation  of  fulness,  clogging, 
or  pulsation  in  the  lower  rectum.  At  times  there  may  be  a  feeling  of 
obstruction  at  tlie  time  of  bowel  movement.  Constipation  usually 
precedes  the  attack. 

There  is  itching  of  the  anus  and  perineum.  The  anus  may  be 
tender  and  swollen,  and  if  the  buttcjcks  are  drawn  apart  external 
piles,  single  or  in  clumps,  round  and  bluish  in  color,  distended  witli 
blood,  are  present.  Stains  of  blood  are  often  found  on  the  toilet 
paper.  The  exacerbation  may  quiet  down  under  rational  methfxis. 
They  may  become  swollen  and  edematouSj  painful,  and  even  ulcerate 
and  suppurate,  with  the  production  of  a  fistula. 

Tenesmus  may  be  present,  and  the  external  pile  may  be  drawTi 
up  into  the  sphincteric  circumference  and  become  pinched  and  stran- 
gulated. Under  such  conditions  there  are  severe  pain,  throbbing, 
a  desire  for  defecation  with  straining,  and  tlie  patient  cannot  sit  or 
walk  about.  Fever,  anorexia,  and  severe  constipation  accompanyi 
the  local  manifestations. 

Hemorrhage  is  not  as  marked  with  external  piles. 

Inicrnal  Hcmorrhaids. — With  internal  hemorrhoids  hemorrhage  is 
often  a  prominent  symptom.  Frequently  interna!  piles  can  only 
be  detected  by  digital  examination  or  by  inspection  through  a 
specuhira.  They  may  prolapse  and  even  become  strangulated. 
In  such  event  the  pile  becomes  swollen,  turns  deep  blue,  there  are 
agonizing  pain,  marked  tenesmus,  t^ccasionally  vomiting,  constipa- 
tion, meteorism,  fainting,  prostration,  and  fever. 

Gangrene  and  sepsis  may  occur  if  the  strangulation  is  not  relieved. 

With  mild  types  of  internal  hemorrhoids  tlie  only  svmplom  may 
be  an  occasional  hemorrhage.  One  must  remember  that  hemor- 
rhoidal veins  may  l>e  very  high  up  and  only  l3e  visible  with  a  procto- 
scc»pe. 

Usually,  subjective  symptoms  arc  present,  such  as  itching,  burn- 
ing, pressure  and  weight  in  the  anus,  and  the  sensation  of  a  foreign 
bodyi  viith  tenesmus.     There  may  be  feelings  of  pressure  and  even 
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p^n  in  the  sacral  and  lumbar  regions.  Occasionally  soreness  over 
the  lower  part  of  the  abdomen,  pressure  in  the  rectum,  bladder, 
uterus,  and  vagina:  pains  radiating  to  the  thighs  may  l>e  present. 
Sometimes  these  symptoms  precede  a  hemorrhage,  after  which 
temporary^  relief  occurs. 

As  a  rule,  the  bowels  are  irregular  and  constipated. 

Hemorrhages  may  be  frequent,  so  as  to  cause  marked  secondary 
anemia.  Bleeding  may  be  se%^cre  and  bright  red  blood  gush  from  the 
rectum  nearly  pure,  or  it  may  hi:  dark  brown  mixed  witli  fecal  mat- 
ter. In  such  an  event  it  lies  on  the  surface  of  the  feces  and  is  not 
intimately  mixed  with  it.  Small  quantities  of  blood  are  frequently 
passed  with  hard  stools. 

Hemorrhages  sometimes  occur  on  no  special  provocation,  or 
after  a  horseback  or  bicycle  ride,  etc. 

Gummy  acrid  mucus  may  l)e  discharged  from  the  hemorrhoids 
due  to  catarrh  of  the  rectum,  and  may  cause  excoriations. 

In  some  the  hemorrhage  may  last  for  several  days  and  temporary 
relief  may  occur.  It  has  been  stated  that  bleeding  from  hemorrhoids 
may  take  the  place  of  menstruation  (vicarious). 

Dyspnea,  palpitation,  angina,  hiccup^  giddiness,  despondency, 
and  hyi>f>chf)ndria»  often  attributed  to  piles,  I  ljelie%*e»  with  Riegel, 
are  merely  associated  with  the  constipation  present.  Proctitis, 
fissure,  and  occasionally  abscesses  or  fistula  may  develop. 

Disturbances  of  adjacent  organs,  such  as  strangury,  hemorrhage 
from  the  bladder  or  vagina,  or  catarrh  of  the  latter  may  occasionally 
occur. 

Diagnosis  is  made  by  inspection  and  digital  examination;  occa- 
sionally  the  proctoscope  is  necessary.  The  appearance  of  hemor- 
rhoids has  been  described. 

Condylomata  encircle  the  anus  and  are  often  present  on  the 
scrotum.     There  are  a  history  of  syphilis  and  manifestations  of  lues.^ 

Skin  tags  are  whitish  looking,  do  not  change  their  size,  and  do 
not  bleed  when  punctured^     F'iles  differ  in  the  last  regard. 

Internal  hemorrhoids  are  reddish  blue  and  bleed  when  punctured ; 
pol}T>i  do  not  do  so.     The  latter  cx^cur  most  frequently  in  children. 

Carcinoma  presents  a  hard  consistency,  and  produces  stenotic 
symptoms  and  cachexia.  A  small  section  placed  under  the  micro- 
scope will  settle  the  diagnosis. 

Piles  may  occur  suddenly  in  association  with  cancer. 

Prognosis.^ Piles  are  frequently  a  chronic  affection  and  may 
exist  throughout  life.  In  cases  fxrcurring  during  pregnancy,  restitu- 
tion to  normal  is  possible.  This  is  true  of  tlie  milder  types  if  the 
cause  is  corrected.  They  may  markedly  diminish  in  size  and  then 
an  exacerbation  take  place.  They  rarely  endanger  life  unless  stran- 
gulation with  gangrene  or  a  large  abscess  or  dangerous  hemorrhage 
occur. 

*  The  Wassermann  or  Noguchi  reaction  sfaoutd  be  tested. 
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Treatment* — Excesses  of  all  kinds  in   food,  drink,  and  vener7J 
should  be  avoided.     The  patient  should  lead  an  out-of-door  life, 
take  proper  exercise^  and  have  a  daily  soft  evacuation  of  the  bowels. 

All  conditions  causing  venous  engorgement  of  the  rectum  should  i 
be    avoided,  such  as  constant    standing   or   sitting,  horseback   and  ^ 
bicycle  riding.     The  patient  should  not  sit  on  warm  soft  cushions, 
but  on  cane-seats  or  those  covered  with  leather  or  horse-hair. 

Diet. — The  diet  should  be  mixed  in  character  and  in  part  consist 
of  a  considerable  variety  of  green  vegetables  and  raw,  ripe  and 
cooked  fruits,  to  reflate  the  bowels. 

It  should  suit  the  individual »  and  a  stout  full-blooded  person 
must  be  somewhat  limited  in  his  diet.     The  patient  should  not  take " 
three  large  meals  at  long  intervals,  but  preferably  smaller  and  raore^ 
frequent  feedings. 

Alcoholic  beverages,  strong  coffee,  strong  tea,  highly  seasoned 
dishes,  cheese,  coarse  bro\im  bread,  peas,  com,  and  baked  or  lima 
beans  are  best  avoided. 

String  Ijeans,  spinach,  asparagus,  and  green  salads  aid  bowel 
action.  Potatoes,  rice,  beets,  and  cauliflower  may  be  allow^ed  in 
small  quantity.  Raw  fruits,  such  as  apples,  pears,  prunes,  grapes, 
oranges,  and  stewed  fruits,  such  as  prunes,  baked  apples,  etc.,  arti 
of  value.  Soups  of  various  kinds  are  allowed.  Hot  breads,  richly 
spiced  foods,  and  rich  desserts  should  be  avoided, 

MaLzoon,  koumiss,  bacillac,  lactone-milk,  and  buttermilk  often 
have  an  excellent  effect  on  the  bowels.  They  can  be  taken  as  the 
extra  meals  midway  between  the  usual  meals.  A  few  crackers  arj 
zwieback  %vitli  plenty  of  butter  can  be  given.  Some  recommend | 
water  only  between  meals  and  interdict  much  of  that.  Unquestion- 
ably a  certain  amount  of  fluid  with  the  food  is  an  aid  to  digestion  and 
bowel  action,  I  have  seen  severe  cases  of  constipation  result  from 
the  elimination  of  all  fluids  at  meals. 

At  least  8  ounces  (250  c.c)  of  fluid  in  the  form  of  broth,  soup, 
cocoa,  or  water  should  be  taken  at  each  meal.  On  rising,  the  admin- 
istration of  a  glass  of  water  often  aids  bowel  action,  and  between 
meals  an  equal  amount  should  be  given,  or  matzoon  or  koumiss  sub* 
stituted. 

Outdoor  exercise,  such  as  walking,  is  of  service.     It  should  not 
be  carried  to  the  point  of  fatigue,  and  is  contra-indicated  duringj 
acute  inflammation   of  the  piles  or  if  hemorrhage  or  unpleasant 
symptoms  result.     Massage,  g>Tnnastics,  and  Swedish  movements ' 
are  of  value. 

Bowels. — Constipation  should  receive  appropriate  treatment. 
Poii^rftd  cathartics  shauld  be  avoided.  The  dietar^^  methods  men- 
tioned should  be  carried  out.  The  patient  should  go  to  stool  daily 
at  a  definite  hour.  I  have  found  the  administration  of  olive  oil, 
I  to  2  tablespoonfuls  (15.0-30.0)  i.  i.  d.  before  meals,  an  aid  to  bowel 
action*     The  injection  of  i  to  2  ounces  (30»q-6o.o)  of  olive  oil  into  the 
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rectum  with  a  small  soft-rubber  ear  swinge  just  before  haviog  or 
attempting  to  have  a  movement  is  a  valuable  procedure.  It  also 
renders  the  passage  easier  and  less  painful. 

Aloes  shoulci  be  avoided  in  hemorrhoid  cases. 

Among  our  simple  remedies  are  compound  liquorice  powder, 
I  dram  (4.0);  fluidextract  of  cascara  or  aromatic  fluidextract,  i  dram 
(4.0);  extract  of  cascara,  i  to  5  grains  (0.06-0,3);  purgen  (phenolph- 
thalein),  i\  to  5  grains  (0.1-0.3):  tincture  of  rhubarb^  i  dram  (4.0), 
or  extract  of  rhei.  4  grains  (0.25),  and  regulin.  Other  remedies  are 
descril^ed  in  the  chapter  on  Constipation. 

Carlsbad,  Kissengen,  and  Saratoga  waters  are  of  service,  especially 
at  the  springs. 

A  good  prescription  is  the  following: 

^.     Ext.  cascara  .^r   xv  (1.0); 

Ext.  belladomiit'      )  ,-   ■■i  /    ^,      ,, 

Ext.  nuds  vomica  .  ■  ■ .  .Sa  gr.  uj  (o.jJ.-M. 

Make  12  pills. 
Big. — One  to  two  at  bedtime. 

Hygiene  of  the  Anus, — After  defecation,  cleansing  with  a  moist 
sponge  or  wet  cotton  is  less  irritating  than  paper. 

External  piles  should  be  protected  with  a  small  piece  of  cotton 
moistened  with  sweet  oil  or  covered  on  the  anal  side  with  vasclin, 


Pig.  267. — Kemp's  tube  fcooleri  for  hemorrhnids  or  prostate. 
Fig.  268. — Kemp's  ice  tube  for  hemorrhoids, 

boric  acid,  or  zinc  ointment.  Cold  sitz-baths  and  cold  ablutions  to 
the  rectum  are  valuable.  An  external  douche  with  cold  water  is 
rcxcellent.  thus:  A  fountain  syringe  is  filled  with  cold  water  at  about 
f^o**  F.  and  several  oonces  of  witch-hazel  added,  or  a  hot  douche  at 
1 10®  to  1 15°  F.  can  be  substituted.  The  rectal  lip  is  placed  close  to 
the  anus,  which  is  then  tlioroughly  douched.  This  is  especially  ap- 
plicable for  external  piles,  and  lessens  congestion  even  when  they  are 
internal. 

For  external  inflamed  piles  stronger  medicated  local  applications 
can  be  employed  than  with  internal  piles,  where  greater  absorption 
occurs. 

External  Hemorrhoids, — With  inflamed  piles  absolute  rest  in  bed 
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or  on  a  couch  should  be  enjoined.  A  small  ice-bag  or  gauze  wrung 
out  in  cold  solution  o£  witch-hazel  and  water,  equal  parts,  or  of 
lead-and-opium  wash,  are  excellent  applications.  Some  prefer  the 
application  of  warmth;  cold  is  usually  more  efficacious. 

For  the  application  of  cold  to  relieve  congestion,  both  to  external 
and  internal  hemorrhoids,  the  simple  instruments  in  Figs,  267  and 
268  arc  of  value. 

The  ice  tubes  for  hemorrhoids  are  made  in  a  nest  containing  several 
sizes,  in  appearance  like  a  ver\^  small  test-tube  with  a  broad  flange, 
to  prevent  slipping  into  the  bowel.  The  tube  is  filled  with  powdered 
ice,  corked,  well  lubricated,  and  inserted  into  the  anus.  They  are 
made  of  glass  or  metal,  the  latter  the  safer. 

The  prostatic  cooler  is  of  small  caliber — a  simple  closed  tube  with 
a  large  entering  and  small  return  attachment.  The  fountain  s\Tinge 
is  attached  to  the  large  branch  and  a  soft  outflow  tube  to  the  smaller. 
Very  cold  (preferably)  or  hot  water  can  be  employed.     The  soft- 


Fig,  269, — Kemp's  sofl-rubl)€r  rectal  bag,  U55ed  as  a  cooler  for  hemorrnoids. 


nibber  rectal  bag  (Fig.  269)  is  made  on  similar  principles,  but  is 
more  bulky.  A  small  rubl:)er  condom,  with  two  catheters  tied  in, 
one  for  the  entering  and  the  other  for  tJie  outflow  current,  can  be 
substituted  for  this  bag.     They  were  reported  some  years  ago.^ 

In  addition,  one  can  attach  a  small  catheter  to  the  tip  of  the 
fountain  syringe  and,  inserting  the  soft  tube  about  i^  inches,  thus 
douche  the  internal  hemorrhoids.  The  current  should  be  slow,  the 
patient  evacuating  the  fluid  around  the  catheter  every  minute  or  so. 
Hot  or  cold  normal  saline  solution  with  witch-hazel,  i  ounce  (30.0) 
to  the  pint  (500  c.c),  can  be  employed.  The  old  Bodenhamer  re- 
current  tip  or  the  flexible  or  hard-rubber  recurrent  tubes  (Kemp)  can 
be  used,  introducing  them  only  about  2  inches;  but  with  inflamed 
piles  they  are  apt  to  cause  more  pain  than  the  small  soft  catheter. 

I  have  found  the  following  prescriptions,  recommended  by  Samuel 
Gant»  of  value  for  the  relief  of  pain  and  inflammation  in  external 
hemorrhoids : 


H.     Liq.  plumbi  subacei 

Titict.  opiL 

Aq,  deslil. ,  , 
Sig, — Apply  cold,  on  gau^e 


q.  s. 


3iv  15 

5»»ss        10 
5iv        125. — M. 


'  Manual  on  Enten>dysis,  Hj-podermodysis,  and  Infusion.  1900. 
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I|,     Ung.  stramonii.  .,.•....,,...,.,    ojss 

Ung,  belladonna*  ,,*,,.»..,,..    '^Viss 

Ung.  addi  tanuici.  .  .  .    5ss 

^,     Morph.  sulph gr,  iij 

Cocain;3e  hj  droclilor.  gr.  xij 

Vasdin.. 5U 

^.     Cocaitia?  hydrocblor .  .  . .   gr.  v 

Ext.  bellad.        1 

Ext.  aconite  ^  ^ 

Ext,  stramauii  J 

Glycerin ..,,,,.,, 5ss  2 1. — M. 

Sig. — Apply  on  cotton,  extenmlly. 

This  last  prescription  I  prefer  to  use  first  at  about  one-tliird  or  one- 
half  strength.  It  should  l3e  employed  for  only  the  temporaPr^  relief 
of  severe  pain  and  should  be  left  on  only  for  a  short  period >  about 
fifteen  minutes. 

Cold  or,  at  times,  hot  injections,  and  opium  and  belladonna  sup- 
positories are  excellent  for  tenesmus. 

For  internal  hemorrhoidSi  when  prolapsed,  inflamed*  and  diffi- 
cult of  reduction,  it  is  advisable  to  apply  cold,  such  as  ice-water  to 
which  witch-hazel  has  been  added,  ice,  or  lead-and-opium  lotion 
(cold),  for  a  brief  period,  to  lessen  edema  and  inflammation. 

Local  appHcation  of  adrenalin  (1:1000)  to  an  irreducible  pile 
lessens  congestion  and  aids  reduction. 

One  of  the  following  ointments  is  excellent  as  a  sedative : 

H.     Morph,  sulph, , 

Hydrarg.  chjor.  mit , 

Vaselia 

I^.     Ext.  opii 

Cocainae  h  ydrochlor. . 

MenUioIi ...,_. 

Ung,  zinci  oxidi 

The  prolapsed  hemorrhoid  should  )>e  well  lubricated  before  the 
physician  endeavors  to  push  it  up  with  the  finger*  Occasionally  an 
anesthetic  may  have  to  be  administered.  There  are  the  dangers  of 
strangulation  with  gangrene  and  sepsis  from  an  unreduced  hemorrhoid* 

For  ulcerated  hemorrhoids  the  following  are  useful : 

^,     Bismuth  subnit 

Hydrarg,  chlor*  rait. 

Morph.  sulph , » , 

Glycerin .,....., 

Vaselin .....,.,.,.,,,,._,....... 

Sig.— Apply  with  a  pile  syringe  (Allinffham). 

^,     Cocaine  tnur 

lodoformi,  , 
Ext.  opii. . . 
Vaselin ...... 

Sig. — ^Apply  with  a  pile  syringe  (Mathews). 


gr.  viij 
gr.  xij 
5J 

^52 

30 .— M. 

(Gant.) 

3ss 

2\ 
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65 

fr 

150 

30.— M. 
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26 
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For  hemorrhage  the  following  are  of  service:  Rectal  injectiooiot 
ice-water,  8  ounces  (250  c.c.)t  alone  or  with  tannic  add,  5  j 
(0.3),  dissolved  therein,  or  alum,  i  dram  (4.0),  or  witdi-li 
parts;  local  application  of  ice-bags  or  the  ice  tube. 

Several  ounces  of  Tremoliere's  solution — gelatin  (5  pv  oett) 
with  chlorid  of  calcium  (2  per  cent.) — can  be  injected  into  ttendaa 
It  was  originally  used  as  a  local  st3rptic. 

If  the  bleeding  is  from  external  piles,  styptics  can  be  a|)|ftdii 
ointment  form;  if  from  internal  hemorrhoids,  the  ointment  can  be  is* 
serted  with  the  finger  or  applicator,  or  as  a  suppository. 

Among  such  useful  remedies  are  unguentum  addi  taimici  od 
unguentmn  gallse: 


9.    Unguentum  addi  taimici 5iv 

Unguentum  stramon.      1 

Unguentum  beliadoons  J U  SJ  joj.— U. 

Ft.  ung. 


9.    Suprarenal  ezt gr.  v 

01.  theob gr.  XX 

Ft.  suppos.  No.  1. 


1 

3o|.-H 


Q.    Adrenalin  dilcnid  (i :  1000) «^  (o*59>) 

01.  theob q.  •.— BL 

One  suppository. 

^.      Ichthyol  \  M  KT   V 

Acidi  tannid  J *^' 

Ext.  belladonns  \  ««  «.  1 

Ext.  stramon.      ' «»  8^.  f 


3 
012 

6 


Ext.  hamamelis gr.  x 

01.  theob q.  s.  '.— M. 

Ft.  one  suppository.  (J.  P.  Tuttlc.) 

An  ointment  or  suppository  containing  chrysarobin  has  been  ad- 
vised for  the  treatment  of  hemorrhage  from  piles: 


*i 


^.     Chrysarobin gr.  xv 

Ext.  belladonnae gr.  v  '3 

Iodoform gr.  x  6 

Petrolati 3ss  15.  —M. 

Ft.  unguentum. 

^.     Chrysarobin gr.  ij  ;i3 

Acidi  tannici gr-  iij  ^94 

lodoformi gr.  ij  '^3 

01.  theob gr.  xxx  2i.— M. 

Ft.  one  suppository. 

In  many  cases  of  hemorrhage  the  simpler  remedies  are  sufficient 
Rarely  it  may  be  necessary  to  tampon  the  rectum.  This  can  be  per- 
formed by  slipping  in  a  piece  of  cheese-cloth  like  the  finger  of  a  ^oye, 
in  eflfect  a  bag,  with  the  outside  well  lubricated.  This  is  packed  with 
cotton  tampons  or  strips  of  gauze,  and  the  distended  bag  drawn 
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down  against  the  sphincter.  It  can  be  done  in  emergency  without 
an  anesthetic.  If  these  measures  fail,  it  may  be  necessar\^  to  ligate 
the  bleeding  artery  or,  if  this  be  impossible,  then  the  entire  hemur- 
rhoid. 

Radical  Treatment. — Dilatation  of  the  Sphincters. — By  means  of 
this  the  spasm  of  the  sphincter  is  stopped*  the  pressure  on  the  blood- 
vessels is  relieved,  and  the  bowels  act  more  easily.  It  will  frequently 
\>e  of  benefit  in  the  early  stages  of  hemorrhoids,  and  1  have  seen  it 
relieve  severe  symptoms  in  advanced  cases,  especially  if  fissure  is 
associated.  The  author  has  noted  cases  in  which  sev^eral  years 
after  dilatation  the  patient  has  claimed  to  be  in  comfort,  with  no 
recurrence.  As  a  palliative  the  procedure  is  justifiable^  especially 
if  fissure  is  present. 

Gradual  dilatation  by  the  use  of  specula  of  increasing  size  or  of 
dilators  can  be  carried  out.     The  procedure  takes  several  weeks  and  is 


Fig.  270. — Rol>eri's  dilator. 


necessarily  verv'  painful.  If  this  method  is  carried  out,  air  dilatation 
with  Rolx^rt's  dilator  (Fig.  270),  made  on  the  principle  of  Barnes* 
cervical  dilator  bag,  is  the  most  satisfactory.  The  hard-rubber 
dilators  cause  more  pain. 

Rapid  and  complete  dilatation  under  anesthesia  is  the  best 
metliod  when  safe  for  the  patient.  With  the  aid  of  a  skilled  anes- 
thetist it  can  t>e  satisfactorily  performed  under  nitrous  oxid.  Other 
anesthetics  can  he  employed.  The  thumbs  must  be  inserted  into 
the  rectum  and  the  sphincter  dilated  gradually,  both  laterally  and 
anteroposteriorly.  All  spasm  must  l^e  overcome  and  the  sphincter 
thoroughly  relaxed.  Violence  must  not  be  employed.  An  opium 
suppository,  i  s^ain  (0.065),  with  hK^lladonna,  \  grain  (0.02),  should  be 
inserted  and  the  bowels  kept  closed  lor  about  forty-eight  hours. 

Carbolic  Acid  Injection. — This  method  has  been  recommended 
in  order  to  produce  shrinking  of  the  piles  and  so  avoid  radical  opera- 
tion.    It  should  not  be  performed  if  the  hemorrhoids  are  inflamed. 
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The  following  solutions  for  injection  have  been  recommended : 


^.     Acid.  cartM>Uc,  (Calvert's)  ...-»,,,♦• 3ij 

Acid,  salicylic. ,  , .  .    ...  oss 

Sod.  bibor 5 J 

Glycerin  (sterile) q.  s.  3j 


|8 

14 

30. — M. 
Q,  P,  TutUc.) 


The  solution  should  be  syrupy  and  clear;  if  white,  it  is  imperfect. 

The  average  injection  into  a  hemorrhoid  is  5  minims  (0.296). 
Not  more  than  10  minims  (0.592)  should  l>e  injected  into  two  to  three 
hemorrhoids.     After  the  injection  a  suppository^  of — 


Qpii  (pulv.) 

Ext,   belladoimae . 

lodoformi 

01.  theob 


gr,  J 

06s 

gr.  i 

022 

gr-  U 

}^ 

q.  s. 

L— M 

Carbolic  acid  and  glycerin,  equal  parts;  or  carbolic*  i ;  glycerin,  3: 
water  (distilled),  3,  have  l:>een  employed. 

Inject  3  to  5  drops  with  a  hypodermic  s\Tinge  into  the  center  of 
the  pile.  Care  must  be  taken  that  none  of  tlie  solution  drops  from 
the  needle  and  cauterizes  the  mucous  membrane.  An  enema  is  first 
given  J  the  piles  cleansed  and  dried,  and  then  anointed  with  iodoform 
ointment  after  injection  with  carbolic. 

A  few  drops  of  a  i  per  cent,  cocain  solution  may  be  first  used 
subcntaneously  to  deaden  tlie  pain. 

It  is  preferable  lo  inject  one  hemorrhoid  at  a  time.  Considerable 
pain  at  times  follows.  The  possible  dangers  are  ulcer,  abscess^  and 
fistula^.     There  is  some  danger  of  sepsis  and  cases  have  been  reported. 

Cauterization  with  Fuming  Kitric  Acid. — The  surrounding  parts 
are  covered  with  a  thick  layer  of  vaselin,  except  the  pile  that  is  to  be 
treated.  This  is  painted  with  the  nitric  acid  by  means  of  a  small 
stick  or  glass  rod.  Care  must  l)e  taken  that  the  acid  touches  no  otlier 
spot.  The  pile  turns  a  grayish  green  color  as  a  result.  lodofonn 
ointment  or  vaselin  is  applied  and  the  hemorrhoid  pushed  back  into 
the  rectum.  Allingham  advises  carbolic  acid  as  a  substitute  for  the 
nitric  acid.     There  is  an  element  of  danger  from  sepsis  in  this  method. 

Ligature  of  hemorrhoids  under  anesthesia  witliout  removal  and 
then  allowing  them  to  slough  off  has  been  employed.  The  metliod 
is  not  to  l>e  recommended  for  obvious  reasons. 

Crushing.— The  hemorrhoid  is  crushed  longitudinally  by  meajis 
of  a  special  instrument,  the  projecting  portion  cut  ojf^  and  pressure 
kept^up  for  about  a  minute.     This  technic  is  not  advised. 

Clamp  and  Cautery. — Each  pile  is  seized  with  a  volsellum  forceps 
and  drawn  well  down.  The  clamp  is  applied  to  embrace  its  base 
The  portion  above  the  clamp  is  cut  off  with  scissors,  and  the  cautery 
iron,  heated  to  a  dull  red,  is  applied  to  the  stump  until  the  vessels 
are  well  seared.  Either  the  thermocautery  or  galvanocautery  can  l)e 
employed.     Excellent  results  have  been  secured  by  this  operatioii. 
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Ligature  and  Extirpatioirt  {AUingham  s  Operation). — Incision  is 
performed  at  the  base  of  each  pile  through  tlie  mucosa,  and  the 
pedicle  dissected  oot.  This  is  ligatured  and  the  pile  cut  off  with 
scissors.  Some  operators  remove  ever\^  alternate  hemorrhoid,  the 
rest  usually  shrinkinjtj  as  a  result  of  operation.  Others  incise  the 
mucous  membrane  above  the  base  of  the  pedicle  and  force  it  back 
hke  a  cuff.  After  ligature  and  removal  of  the  pile,  the  cuff  of  mucosa 
is  drawn  down  and  a  single  stitch  taken.  This  last  method  is  to  he 
recommended.  There  is  less  "danger  of  postoperative  hemorrhage, 
and  healing  is  more  rapid. 

Extirpation  and  Suture  {Whitehead's  Operation), — The  mucous 
membrane  containing  the  hemorrhoids  is  dissected  out,  the  incision 
frequently  encircling  the  anus.  The  piles  are  removed,  and  the 
mucosa,  being  loost^ned  up,  is  drawn  down  and  attached  by  sutures 
to  the  skin  at  the  anal  margin.  Stricture  or  incontinence  of  feces  are 
sequels  which  may  follow  this  operation.  Subsequent  treatment 
by  bougies  is  necessary-  if  stricturing  be  feared  or  if  it  occur. 

In  these  operations  anesthesia  is  necessary,  and  dilatation  of  the 
sphincter  previous  to  removal  of  the  hemorrhoids. 

It  is  usually  customary  to  close  the  bowels  for  twenty-four  to 
forty-eight  hours  after  operation  hy  means  of  opium  suppositories, 
though  Graser  opens  the  bowels  at  once. 

GanVs  Water  Infiltration  Method. — This  method,  devised  by 
Samuel  Gant.  is  of  special  value  in  cases  where  an  anesthetic  is  contra- 
indicated  or  when  the  patient  objects  to  its  employment.  With  a 
large  hypodermic,  sterile  water  is  injected  about  the  base  of  each 
hemorrhoid  in  the  submucosa,  producing  thorough  infiltration* 
An  incision  is  then  made  around  the  base  of  the  pile,  the  pedicle 
dissected  out,  the  latter  ligated,  and  the  pile  cut  off  with  scissors. 

Careful  preliminary  dilatation  of  the  sphincter  is  carried  out. 

Having  seen  this  operation  performed  by  its  originator  and  also 
the  ultimate  results,  T  can  recommend  it  as  excellent. 

Complications  of  Hemorrhoids. — Prolapse  of  the  Rectum. — 
Etioloj^y. — Rectal  prolapse  is  a  fairly  frequent  complication  of  hemor- 
rhoids, though  it  may  cjccur  alone.  It  may  involve  the  mucous  mem- 
brane alone  or  all  the  coats  of  the  rectum  (procidentia  recti).  Among 
other  causes  of  prolapse  are  polypi,  vegetations,  tumors;  conditions 
tending  to  weaken  the  sphincters,  such  as  ulceration  or  operative 
incisions,  spinal  paralysis,  or  traumatism;  conditions  producing 
muscular  spasm,  such  as  worms,  dysentery,  phimosis,  cystitis,  cal- 
culus, enlarged  prostate,  or  stricture  of  tlie  urethra. 

In  some  cases  with  hemorrhoids,  the  prolapse  may  be  onlv  partial 
as  regards  the  circumference  of  the  rectum,  while  in  others  it  involves 
the  entire  circumference  and  there  is  a  scarlet  or  Vivid  mass  projecting 
from  the  anus.  An  internal  prolapse  of  the  rectum  mav  occur,  in 
which  the  upi>er  part  descends  through  the  lower  part,  but  does  not 
appear  outside  the  anus.     It  is  probably  due  to  relaxation  of  the 
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ligaments  of  the  rectum.  It  corresponds  rather  to  an  intussuscep- 
tion. 

Weakness  and  paralysis  of  the  sphincters  are  predisposing  factors. 

Prolapse  of  the  rectum  is  frequent  in  debilitated  children,  espe- 
cially if  there  is  intestinal  catarrh  with  a  tendency  to  frequent  stools 
accompanied  by  straining.  Rectal  prolapse  occurs  in  elderly  people, 
also  in  cases  of  severe  constipation,  and  as  a  result  of  frequent  preg- 
nancies. 

Sympitmis. — ^With  moderate  prolapse,  during  the  act  of  defeca- 
tion, a  protrusion  of  the  rectum  from  i  to  2  inches  long  appears 
outside  the  anus.  It  is  red  or  bluish  red  in  color  and  puckered  in 
appearance,  covered  with  some  mucus.  The  swelling  is  continuous, 
with  the  skin  on  one  side  and  with  the  mucous  membrane  on  the  other, 
and  is  arranged  in  folds  which  radiate  from  the  central  aperture 
toward  the  circumference. 

In  advanced  cases  the  mass  resembles  a  tumor  with  a  star-like 
opening  at  its  center,  and  the  color  is  a  paler  red  or  bluish.  With 
children  the  mass  generally  protrudes  only  when  at  stool ;  while  with 
adults  it  comes  dowTi  more  readily  or  often  remains  constantly  do\^Ti. 
At  first  it  is  spontaneously  reducible,  later,  easily  replaced  by  slight 
pressure,  and  finally  it  may  become  very  difficult  or  nearly  impossible 
of  reduction. 

It  often  becomes  inflamed  or  ulcerated,  and  in  old  cases  in- 
continence of  feces  may  occur. 

At  first  there  is  no  or  little  pain,  but  after  a  time  it  may  become 
quite  severe. 

There  is  a  tendency  for  the  prolapse  to  increase  in  size.  If  in- 
flammation occur,  there  will  be  fever  and  constitutional  disturbances. 

As  a  rule,  there  is  no  marked  bleeding  from  the  prolapse  itself, 
but  more  of  an  oozing.  Hemorrhage  from  associated  hemorrhoids 
may  occur. 

Diagnosis. — This  is  made  from  the  appearances  described.  If 
operation  is  contemplated,  it  is  important  to  difTerentiate  between 
prolapse  of  the  mucosa  alone  or  of  the  rectum.  In  the  latter  event 
the  peritoneum  may  l:>e  involved  and  the  intestines  be  found  in 
the  prolapsed  portion. 

Prolapse  of  the  mucosa  is  not  as  firm  and  tliick  to  the  feel,  the 
folds  of  the  mucous  membrane  radiate  from  the  orifice  to  the  circum- 
ference,  and  the  opening  is  circular  and  patulous. 

With  prolapse  of  the  entire  wall  the  tumor  is  more  conic,  the 
walls  are  thick  and  firm,  the  orifice  is  slit-like,  WTien  the  mass  is 
pressed  between  the  fingers,  gurgling  of  gas  in  a  contained  loop  of 
gut  may  sometimes  be  heard  and  resonance  obtained  on  percussion. 

In  some  cases  where  there  is  much  inflammatory'  thickening 
it  is  difficult  to  di^erentiate.  In  following  out  treatment  this  possible 
danger  should  be  recognized  and  due  precaution  be  exercised. 

Internal  prolapse  is  more  difficult  to  recognize.     Digital  examina 
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tion  of  the  rectum  is  necessary.  First  keep  the  finger  close  to  the 
anterior  wall  until  it  passes  into  a  cul-de-sac.  Withdraw  it  slightly 
and  examine  the  center  of  the  mass  until  an  orifiee  is  found  into  which 
the  finger  or  a  Ixiug^ie  can  be  passed  for  some  inches  into  the  rectnm. 

It  may  be  necessary  for  the  patient  to  bear  down  during  ex- 
amination. 

Treatment, — Predisposing  factors  should  be  eliminated*  hemor- 
rhoids, polypi,  etc.,  removed.  Cleanliness  after  defecation  should 
be  observed.  The  prolapse  should  be  replaced  with  the  patient 
preferably  in  the  knee-chest  position.  The  mass  should  he  thor- 
oughly lubricated  with  vaselin  and  gently  pressed  into  the  rectum. 
If  a  considerable  portion  is  down,  a  large  flexible  bougie  can  lie  cau- 
tiously passed  into  the  bowel,  pushing  before  it  tlie  upper  part  of  the 
descended  gut.  and  pressure  (taxis)  should  be  employed  evenly  on 
the  other  surrounding  portions  with  the  fingers. 

WTien  the  prolapse  occurs  frequently,  a  rectal  supporter  should 
be  worn,  such  as  a  soft -rubber  ball  attached  to  the  anus  by  means 
of  a  belt  and  T-bandage.  A  supporter  can  be  improvised  by  em- 
ploying a  small  roll  of  gauze  covered  with  oiled  silk  and  attaching 
it  to  a  home-made  T-bandage. 

With  children  palliative  treatment  is  more  successful.  The 
cause  of  the  difficulty  should  be  investigated  and  removed  if  possible, 
such  as  a  polypus.  The  general  health  should  be  built  up,  mild 
laxatives  should  be  administered,  and  the  diet  regulated  to  secure 
easy  bowel  action  if  there  is  constipation.  If  diarrhea  is  a  factor,  it 
should  receive  treatment.  The  child  should  be  instructed  not  to 
strain  at  stool,  and  in  many  cases  it  is  wise  to  have  him  defecate  in 
the  knee-chest  posture  over  a  vessel  to  pre\'ent  prolapse  as  much  as 
possible,  or  in  the  Sims  posture,  even  at  the  expense  of  soiling  the 
bedding  or  clothing,  which  can  Ix^  easily  changed. 

If  prolapse  occurs,  it  should  be  washed  with  cold  water  or  weak 
boric  acid  solution  or  an  astringent  alum  solution,  i  dram  (4.0)  alum  to 
8  ounces  (250  c.c.)  water,  smeared  with  vaselin.  and  gently  returned 
into  the  anus.  A  weak  zinc  sulphate  solution  can  l>e  substituted, 
After  this  the  patient  should  remain  in  the  recuml^ent  position  for 
about  half  an  hour*  preferably  lying  on  the  abdomen. 

Radical  measures  must  frequently  l>e  adopted.  Cauterization 
of  the  prolapsed  portion  with  fuming  nitric  acid  or  acid  nitrate  of 
mercur\%  as  suggested  by  Allingham,  or  (preferably)  with  the  tliermo- 
cautery  under  anesthesia,  has  l>enefited  or  even  cured  cases.  After 
cauterization  the  prolapsed  part  should  be  lubricated  and  returned 
into  the  anus.  Strictures  are  occasionally  produced  by  this  pro- 
cedure. 

Other  methods  have  proved  successful,  such  as  excision  of  elliptic 
portions  of  the  mucous  membrane  with  subsequent  suture;  extirpa- 
tion of  the  prolapsed  portion;  rev^isioii  or  narrowing  of  the  caliber  of 
the  rectum;  suspension  of  the  prolapsed  rectum  by  attaching  its 
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mesentery  to  the  abdominal  wall;  or  suspension  of  the  lower  end  of 
the  sigmoid  flexwe. 

In  some  cases  Gant  infiltrates  the  mucosa  with  water  or  a  i  per 
cent,  eucain  solution  at  a  number  of  points  until  glassy  white  welts 
are  formed.  These  are  in  turn  seized,  pulled  down,  ligated,  and  kft 
to  slough  off.  The  rectum  is  shortened  and  narrowed  as  healing  of 
the  ulcerated  areas  takes  place. 

Fissure  of  the  Anus. — This  condition  quite  frequently  occurs  with 
hemorrhoids.  The  fissure  consists  of  an  oblong  tear  of  the  mucous 
membrane  of  the  anus,  which  gives  rise  to  pain  and  spasmodic  con- 
traction of  the  sphincters.  Some  fisstu-es  are  slight  abrasions  or  they 
may  be  fairly  large  and  deep.  The  edges  may  appear  healthy  or  be 
inflamed  or  indtu-ated.  Those  of  longer  dtu-ation  present  the  a^)- 
pearance  of  an  ulcer.     In  fact,  they  are  classified  as  irritable  ulcer. 

Anal  fissure  is  usually  caused  by  an  injury  or  tearing  of  the 
mucosa  at  the  edge  of  the  anus.  Excessive  straining  or  the  passage 
of  dry  hard  scybalae  are  factors.  It  is  more  common  among  women. 
The  fissure  may  occur  in  any  location,  though  most  frequently  at  the 
posterior  portion  of  the  anus.  It  generally  lies  parallel  and  dose  to 
the  external  sphincter,  though  it  may  be  higher  up  near  the  internal 
sphincter  or  above  it. 

Symptoms. — Severe  pain  in  the  rectum  during  defecation  and  at 
times  tenesmus,  persisting  for  a  time  thereafter,  are  present.  The 
pain  may  be  very  severe  in  character,  so  that  the  patient  dreads  to 
have  a  stool,  and  increased  constipation  results. 

A  small  fissure  over  the  external  sphincter  usually  causes  greater 
disturbance  than  a  larger  one  higher  up.  There  may  be  reflex 
irritation  of  the  bladder  and  a  discharge  of  pus  and  blood  from  the 
rectum.  From  the  pain  and  suffering  the  nervous  system  may  become 
a  flee  ted. 

Diagnosis. — This  is  made  from  the  symptoms  and  by  local  exam- 
ination. The  patient  should  lie  on  the  left  side  and  be  told  to  bear 
down.  On  opening  the  anus  with  the  finger  and  thumb,  a  fissure 
(crack)  or  small  club-shaped  ulcer  can  frequently  be  seen.  It  may  be 
red  and  inflamed  or,  if  more  chronic,  of  a  gray  color  with  indurated 
edges.  The  pain  may  be  so  severe  that  before  local  examination  it 
may  Ixi  necessary  to  introduce  a  suppository  of  cocain,  }  grain  (0.016). 
Rarely  an  anesthetic  may  be  required. 

I'or  a  fissure  higher  up,  examination  with  the  speculum  may  be 
necessary. 

Treatment. — Hemorrhoids  or  polypi,  if  present,  should  be  re- 
moved. The  dilatation  of  the  sphincter  performed  during  this  opera- 
tion and  removal  of  the  cause  of  the  fissure  usually  will  cure  the  case. 
All  incision  through  the  base  of  the  ulcer  can  be  made  at  the  same 
operation  as  a  precaution. 

Recent  fissures  are  at  times  cured  without  operation.  The  patient 
should  Ix'  in  the  recumbent  position,  hot  lead-and-opium  lotion  can 
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be  applied  externally  to  the  anus  if    there  is  much   pain,  as  heat 
relieves  pain  and  spasm. 

The  following  ointment  and  suppository  are  of  value  for  the  same 
purpose : 


R,     Ext.  conii. ....... 

Olei  ricini 

Uiig.  lanoL. 
Ft,  unguent  urn. 

R.     Ext.  bdladonntt. 

Ext.  opii 

01.  theoh 
One  suppository. 


3iij 

q-  5.  5ij 


Locally,  the  fissure  can  be  touched  with  silver  nitrate  solution  (I 
have  used  the  pure  silver  nitrate  stick  twice  a  week),  varying  in 
strength  from  10  to  30  grains  (0.6-2.0)  to  the  ounce  (30.0)  of  water 
everv^  two  to  three  days;  on  the  alternating  days  a  5  per  cent,  cocain 
solution  can  be  carefully  applied,  only  a  few  drops;  or  the  follow- 
ing ointments  can  be  alternated  with  the  silver  application,  or  sub- 
stituted for  a  time: 


or 


B.     Ichthyol  .. 

Lanolin 

Petrolati   . 
Ft.  ungucntum. 

I^.     Hydrarg.  chloT.  mil. 
Pulv.  opii  > 

Ext,  belJadonme  i 

Feirolati 

Ft.  unguentum. 


gr.  XXX       2 

5ij  81 

^.   5j  30  ' — M. 


ilS  gr,  V 


5ss 


15  .--M. 


Gradual  dilatation  of  the  sphincter  without  anesthesia,  as  de- 
scribed under  Hemorrhoids,  especially  with  Robert's  dilator,  is  some- 
times employed,  but  this  procedure  is  painfuL 

Dilatation  of  the  sphincter  under  anesthesia  is  ojten  found  cura- 
tive of  obstinate  cases.  Nitrous  oxid  is  a  valuable  anesthetic  for  this 
purpose. 

Some  recommend  infiltration  of  the  fissure  with  a  hypodermic 
of  I  per  cent,  cocain,  and  a  free  incision  through  its  base  to  the 
sphincters*  Gant  anesthetizes  the  tissues  posterior  to  the  rent  by 
injecting  them  with  sterile  water  or  a  0.125  per  cent,  eucain  solution 
until  they  become  %vhite.  He  then  severs  the  sphincter  with  scissors 
or  a  bistoury. 

An  incision  of  the  fissure  under  anesthesia »  combined  with  sphinc- 
ter dilatation^  may  be  required. 

Proctitis. — If  proctitis  is  present  with  hemorrhoids,  it  must  re- 
ceive appropriate  treatment,  as  described  under  the  section  on  that 
subject. 


CHAPTER  XXX 


APPENDianS 

(Synonyms. — Infammation  of  ihe  Vermiform  Appendix;  PerilypliUtis;  Appen- 
dicular Inflammation;  Scolecoiditis. ) 

Tn^FLAMMATory  conditions  involving  the  right  iliac  region  have 
been  called  by  a  variety  of  names:  Iliac  phlegmon;  typhlitis  (in- 
flammation of  the  cecnm) ;  perityphhtis  (inflammation  of  the  cover- 
ing of  the  cecum);  and  paratyphlitis  (inflammation  of  the  retro- 
peritoneal tissue  Ijehind  the  cecum).  Though  typhlitis  was  con- 
sidered to  be  the  cause  of  most  of  the  inflammations  in  the  right  iliac 
fossa,  modern  investigation  has  demonstrated  that  appendicitis  is  the 
chief  factor. 

Some  go  so  far  as  to  state  that  even  stercoral  typhlitis  (an  inflam- 
mation due  to  fecal  accumulation)  does  not  exist.  This  is  an  error,  as 
C.  A.  Mc Williams,'  though  admitting  it  to  be  rare,  shows  tliat  an 
acute  or  chronic  primary  typhlitis  may  occur  independently  of  ap- 
pendicitis, dysentery,  tuberculosis^  actinomycosis,  or  cancer;  and 
that  it  may  be  either  idiopathic  in  origin  or  due  to  coprostasis. 

Autopsy  reports  and  findings  at  operations  have  confirmed  this, 
'*a  typhlitis  '*  with  the  formation  of  perityphlitic  abscess  or  general 
peritonitis,  while  the  appendix  remains  normaL  Howard  Kelly  has 
reported  14  cases  presenting  primary  lesions  in  the  cecum,  the 
appendix  being  normaL 

Over  90  per  cent,  of  inflammations  are  due  to  the  appendix;  the 
rest  to  the  cecum. 

The  symptoms  of  typhlitis  are  usually  indistinguishable  from 
those  of  appendicitis  and  the  indications  for  operation  are  the  same. 
The  literature  on  appendicitis  is  enormous,  and  I  shall  onl}'  mention 
the  names  of  a  few  of  those  specially  identified  with  the  operative 
technic  and  investigation  of  appendicitis,  namely:  Reginald  Fitz. 
Richardson,  Sands,  McBurney,  Bryant,  Bull.  Weir,  Fowler,  Hartley. 
Mayo,  Dawbarn,  R.  T.  Morris.  Wyeth,  Blake,  Brewer,  Hotchkiss. 
Deaver,  and  Howard  Kelly. 

Position  of  the  Appendix.— It  takes  its  origin  generally  from 
the  posterior  and  median  surface  of  the  cecum,  corresponding  to 
McBurney*s  point  (li  inches  from  the  anterosuperior  spine  of  the 
ileum),  on  a  line  drawn  from  the  spine  to  the  umbilicus.  The  average 
length  is  from  3  to  5  inches,  but  it  may  vary  markedly.  The  statistics 
as  to  its  direction  are  quite  variable.     It  may  point  downward  and 

'  Ann-  of  Surg,,  June.  1907. 
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inward,  downward  behind  the  cecum,  or  upward,  upward  and  inward » 
transversely  inward,  or  outward.  In  many  cases  the  appendix  is 
quite  long,  and  the  position  and  length  thus  explain  the  variable 
locations  of  adhesions  or  abscess.  It  may,  therefore,  come  in  contact 
with  the  male  bladder  or  rectum,  with  the  uterus  or  right  tube  and 
ovar\%  or  even  the  left  tul^e,  or  with  the  small  intestine,  or  it  may 
pass  up  as  high  as  the  liver  or  right  kidney,  even  to  the  left  rectus, 
and  close  to  the  spleen.  It  has  been  found  behind  the  peritoneum 
with  no  peritoneal  covering,  Bryant  has  reported  it  outside  the 
peritoneal  cavity  in  3  cases.  It  has  been  found  quite  frequently  in 
hernial  sacs,  and  on  several  occasions  in  the  scrotum.  It  often 
hangs  free  in  the  abdominal  cavity.  In  a  few  instances  intussus- 
ception of  the  api>endix  into  the  cecum  has  been  reported^  the  ap- 
pendix being  apparently  absent,  yet  the  patient  suflfering  from  symp- 
toms. These  are  described  under  Intussusception  as  Intussusception 
of  the  Appendix.  Moreover,  the  appendix  ma>^  Ix;  l>eneath  the  serous 
covering  of  the  cecum,  so  that  it  cannot  be  determined  by  palpation. 
An  incision  through  the  serosa  will  reveal  it.  This  condition  un- 
doubtedly accounts  for  the  so-called  congenital  absence  of  the  ap- 
pendix. 

Peculiarities  of  the  Appendix.— The  lumen  of  the  canal  is  ex- 
tremely narrow;  the  organ  is  bottle  shaped,  the  narrowest  part 
being  near  the  entrance  into  the  cecum.  Cxerlach's  valve,  a  redupli- 
cation of  the  mucous  membrane  of  the  appendix  near  its  origin  from 
the  cecum,  makes  the  entrance  of  material  more  difficult,  and  also  its 
exit.  The  circular  muscular  fibers  are  somewhat  scanty.  These 
factors  tend  to  produce  stagnation  and  predispose  to  infection. 

There  are  many  lymph -follicles  (adenoid  tissue)  in  the  appendix, 
which  usually  persist  up  to  the  age  of  about  thirty  and  then  l>Ggin  to 
retrograde,  so  that  infection  is  easy,  as  in  the  tonsils.  In  many  cases 
the  appendix  is  completely  surrounded  with  peritoneum,  in  some  it  is 
only  partially  covered,  and  the  uncovered  portion  is  in  direct  contact 
ynth  the  retroperitoneal  connective  tissue,  which  readily  accounts 
for  the  so-called  peri ts^phli tic  abscess.  The  api>endix  has  a  mesen- 
tery of  its  own,  as  a  rule,  the  meso- appendix,  but  it  is  not  constantly 
present.  It  rarely  reaches  up  to  the  tip,  but  usually  only  one-half 
to  tw*o- thirds  of  the  distance.  It  is  believed  to  have  some  influence 
on  the  shape  of  the  appendix,  as  when  it  is  relatively  short  the  latter 
may  be  bent,  Crile/  in  an  analysis  of  1000  cases  of  appendicitis, 
found  that  in  a  large  percentage  there  was  a  short  meso- appendix, 
causing  fixation  of  the  proximal  part  and  leaving  the  distal  end  free» 
which  tended  to  cause  the  appendix  to  fold  on  itself  and  Interfered 
with  the  circulation  (an  anatomic  angulation). 

The  blood-supply  of  the  appendix  is  quite  scanty.  The  vessels 
(the  appendicular  and  a  few  cecal  branches)  Fowler  l:>elieves  to  be 
fimctionally  nearly  end  arteries,  the  most  abundant  being  from  the 
*  Ohio  State  Med,  Jour.,  June,  1907, 
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vessels  (the  appendicular)  in  the  meso-appendix,  so  that  the 
supply  of  the  tip  of  the  organ  is  poor. 

In  females,  Clado*  holds  that  there  is  a  third  source  ot  blood- 
supply  from  a  vessel  passing  through  the  appendlculo-ovarian  li|^ 
ment  (a  fold  of  peritoneum  passing  from  the  meso-appendix  to  the 
broad  ligament),  and  this  possibly  explains  why  appendicitis  is  lei^H 
common  io   women,   on  account  of  the  superior   vascular  supply^B 
Fowler  holds   that   the   blood-vessels   may   be   primarily  affected. 
Misplacement  and  malformation  of  the  appendix  may  also  hsLYt  an 
influence.     The   pecuUar   anatomic  conformation   of  tlie  appendix 
may  predispose  to  infection.  ^M 

Etiology, — The  chief  cause  of  appendicitis  is  bacterial  invasioi!" 
the  most  common  of  which  present  is  the  Bacteritun  coU  commune 
As  a  rule,  tlie  infection  is  a  mixed  one,  streptococci  being  frequently 
associated*     The  dependence  on  tube  cultures  alone  is  somewhat 
inaccurate,  since  the  Bacillus  coli  readily  overgrows  and  destroys  1 
vigorous  organisms.     Smears  should  be  taken  in  addition.    Carefi 
plate  cultures  should  be  made  at  the  time  of  operation  and  also  i 
tures  under  anerobic  conditions.    The  swab  should  always  be  bnisb 
against  the  intestinal  walls  and  not  simply  dipped  in  the  exudati 
In  Kelly's  400  cases  the  Bacillus  coli  was  present  in  92  per  cent.    The 
proteus  vulgaris  has  been  present* 

The  Diplococcus  pneumonise,  staphylococci,  the  anaerobeSp  and 
the  influenza  bacillus  have  been  foimd.     These  are  the  most 
quent   varieties,  and   are  found  both  in   tlie  appendix,  appendk 
abscess,  and  in  tlie  general  peritoneum  (fluid  of  the)  if  peritonid 
is  present.     In  isolated  cases,  appendicitis  is  believed  by  some  to  1 
a  local  expression  of  a  general  infection,  as  associated  with  scarla- 
tina, measles,  rothehi,  small-pox,  chicken-pox,  parotitis,  influen 
and  acute  articular  rheumatism.     It  has  accompanied  suppuratiw 
tonsillitis. 

Typhoid,  dysentery,  and,  more  rarely,  tuberculosis  may  be  cau 
Actinomycosis  has  also  been  demonstrated  to  have  produced  it. 

Traumatism'  or  injur\^  from  lifting  have  been  given  as  causes, 
probably,  if  appendicitis  occiu"s  as  a  sequel,  the  organ  was  pre\iotisl|j 
diseased  or  damaged,  or  the  symptoms  might  be  due  to  a  circi 
scriljed  traumatic  peritonitis, 

ConsHpatimi  as  a  factor  in  the  production  of  appendicitis  fe  ( 
question  of  dispute.  Fitz  and  Fowlex  believed  that  in  tlie  majon^ 
of  patients  the  bowels  acted  regularly  previous  to  the  attack, 
Riegel  holds  that  constipation  and  diarrhea  have  no  bearing  on  I 
subject.  Though  unquestionably  many  patients  suffering  from  cili 
stipation  never  suffer  from  appendicitis,  there  is  one  t>^  of  case  1 
which  it  may  be  a  factor,  namely,  patients  in  whom  there  is  a  tfO^ 
ency  to  fecal  accumulation  in  the  caput  coli  and  lower  ileum,  wit! 

■  Compt.  Rend.  Soc,  Biol  .  1897,  vol  iv,  p.  is3. 
*  Deaver,  N.  Y.  Med,  Jour.,  June  15,  1907. 
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resulting  appendix  symptoms,  probably  from  circulatory  interference, 
pressure,  blocking  of  the  appendix  opening,  and  catarrh  secondary  to 
a  slight  catarrh  of  tlie  cecum,  I  have  seen  several  such  cases  in 
which  there  were  the  typic  symptoms,  which  rapidly  subsided  after 
thorough  bowel  irrigation^  ice-bag,  and  later  cathartics,  and  sub- 
sequent treatment  of  the  constipation,  with  no  subsequent  attacks 
during  eight  or  ten  years'  observation.  To  this  same  class  belong 
tlie  rare  type  of  typhlitis  due  to  stercoral  ulcer  to  w^hich  McWilliams 
refers. 

Dietetic  indiscretions,  in  so  far  as  they  are  productive  of  intestinal 
putrefaction  or  fermentation  with  increased  bacterial  activity,  might 
[be  a  factor  in  producing  an  acute  attack  in  an  appendix  already 
damaged.  Intestinal  catarrh,  involving  the  caput  coli,  in  my  own 
experience  has  been  the  direct  cause  of  the  catarrhal  type  of  appendi- 
citis, 

Entozoa,  such  as  the  Trichocephalus  dispar,  Ox>niris  vermicuJaris, 
Ascaris  kimbrictjides,  tapeworm,  and  bilharzia,  have  been  factors  in 
the  production  of  appendicitis.  An  interesting  case  of  perforation  of 
tlie  appendix  by  a  round  worm/  with  appendical  abscess  resulting, 
has  been  reported,  MetchntkofT,  in  1901,  first  emphasized  the  im- 
portance of  intestinal  parasites  as  the  exciting  cause  of  appendicitis, 
and  reported  3  cases  in  which  the  feces  contained  ova  of  the  ascaris  and 
trichocephalus.  They  all  recovered  without  operation  after  a  vermi- 
fuge, Cecil  and  Buckley  report  5  cases  of  appendicitis  produced  by 
the  Oxyuris  vermicularis  at  a  meeting  of  the  New  York  Academy  of 
Medicine,  May  17,  19 10.  Movable  kidney,  through  pressure  on  the 
mesenteric  vein,  has  been  given  as  a  frequent  cause  by  Edebohls. 
This  condition  is  associated  with  splanchnoptosis,  and  the  circula- 
tory changes  from  malposition  of  the  viscera  are  more  probably  fac- 
tors. They  (x^cur  most  frequently  with  women,  yet  appendicitis  is 
less  frequent  in  the  female. 

Foreign  bodies  entering  the  appendix,  such  as  grape-seedst  cherry- 
stones, pits,  pins,  btiUons,  hairs,  shoit  gall-sUmeSt  etc.,  are  rare  causes 
of  appendicitis. 

Fecal  concretions  are  found  frequently  and  have  been  mistaken 
for  foreign  bodies.  Probably  normally  soft  fecal  matter  enters  and  is 
expelled  from  the  appendix.  The  fecal  concretions  are  generally  hard 
in  character  from  absc^rption  of  water  and  are  thickened  by  mucus. 
C.  B.  Lock  wood  has  demonstrated  that  in  many  cases  they  consist 
of  an  inspissated  mass  of  bacteria.  It  is  easy  to  understand  how^  such 
concretions,  if  of  large  size,  can  exert  pressure  and  even  be  productive 
of  ulceration,  especially  if  there  be  any  abnormal  condition  in  the 
appendix.  They  have  been  found  in  one-third  to  nearly  one-half  of 
the  cases. 

Small  concretions  might  remain  in  an  appendix  without  harm. 
They  generally  lie  near  the  end  (tip). 

*Jour,  Amer.  Med.  Assoc.,  Sept.  25,  1909. 
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Diverticula  of  the  aiqpendix  may  be  the  caufle  of  appfndkiti 
Some  interestiiig  obaervatioas  have  been  made  fay  W.  C  IIsgCk^ 
as  to  the  rdations  of  cardnoma  to  appemlidtis. 

1.  In  a  series  of  2O0O  sprcimMni,  d,6  per  cent.,  or  about  ijacia 
175  appendices  removed  at  opcratioa  are  malignant. 

2.  In  a  series  of  5000  specimens,  0.44  per  cent.,  or  abont  I  iacfci 
225  appendices  removed  at  operation  are  malignant, 

3.  In  a  series  of  2000  specimens,  2.2  per  cent.,  or  about  i  inefB 
40  partially  or  completely  obliterated  appendices  are  maljgnsBt, 

4.  In  a  series  of  5000  qierimens,  1.6  per  cent.,  or  abont  i  in  era 
53  partially  or  completely  obliterated  appendices  are  maHgnsnt, 

5.  Carcinoma  of  the  appendix  may  occur  as  early  as  five  yem 
age  and  as  late  as  ei^^ty  years  of  age. 

6.  Of  the  cardnomata  of  the  appendix  found  in  this  series,  77 1 
C3tat.werefU}tcapabUofbnngdia^iasedfromAMffrax 

ance. 

Harte  has  only  collected  5  cases  of  primary  sarcoma  of  the  sppi 
dix,  and  Powers'  reports  i  case  in  a  girl  of  seventeen  yean. 

'Williams'  believes  intestinal  lithiasis  depending  00  the  cikii 
soaps  from  fats  in  food  has  scmie  bearing  00  the  inridrnffr  of  ipp 
dicitis. 

Right  tulxxyvarian  inflammatioo  may  be  a  factor  in  the  prodi 
tion  of  appendicitis. 

Ag€. — ^Appendicitis  seems  most  frequent  between  ten  and  tU 
years,  Fitz  stating  that  50  per  cent,  occur  before  the  twentieth  yc 
and  Einhom  60  per  cent,  between  sixteen  and  thirty  years.  It  1 
been  reported  as  early  as  the  seventh  week,  but  rarely  before  t 
third  year.  At  the  Presbyterian  Hospital,  New  Yodc,  33.9  percc 
occurred  before  twenty  years,  and  68.9  per  cent,  before  thirty  yea 

Sex. — Men  suffer  from  appendicitis  much  more  frequentiy  ti 
women  (from  2  to  3  or  more  to  i).  Johnson  states  4  to  i;  Dcai 
64.2  per  cent,  in  males.  At  the  Presb>'terian  Hospital  the  pereo 
age  was  nearly  equal.* 

Varieties. — I  will  describe  both  the  pathologic  and  clinical  tyj 
of  appendicitis. 

From  a  pathologic  standpoint,  the  following  seems  the  best  das 
fication : 

1.  Acute  catarrhal  appendicitis,  in  which  the  mucous  membra 
is  involved,  being  swollen  and  edematous,  the  submucosa  b  inject 
with  excessive  secretion  of  mucus  or  mucopus. 

This  type  is  mild,  and  the  appendix  diains  into  the  oecmn  wi 
perfect  recovers-  ( endo-appendicitis.  Fowler). 

2.  Acute   Diffuse   Appendicitis. — :There  is  inflammation  of  t 

*  Jour.  Amer.  Med.  .Assoc.,  Aug.  6,  1910. 
-  N.  Y.  Meti.  Jour..  Jan.  7,  191 1. 

*  Hrit.  Meii.  Jour..  I>ec.  31,  1910. 

*  MoWilliams.  Analysis  of  141 7  Operatioiis  upon  the  Appendix,  N.  Y.  St; 
Jour,  of  Med.,  March,  1910. 


APPENDICITIS 


735 


mucosa  and  thickening  of  the  entire  organ,  which  is  rigid,  tense,  and 
infiltrated.     By  some  it  is  classified  as  catarrhal »  but  this  is  incorrect. 

The  peritoneal  syrface  is  hyperemia  There  may  be  erosions  or 
small  ulcers  and  a  fecal  concretion.  There  may  be  mucus  or  muco- 
purulent material  in  the  lumen,  or  in  some  cases  it  may  be  narrowed 
or  obliterated. 

This  tvpe  sometimes  hangs  free  in  the  abdomen,  but  more  gener- 
ally is  adlierent  to  the  adjacent  peritoneal  structures,  and  is  character- 
ized by  the  surgeons  clinically  as  acute  non-suppuraiim  appendicitis. 
It  may  resolve  without  operation. 

On  the  other  hand,  this  pathologic  type  may  be  productive  of 
abscess  or  perforation,  when  it  would  be  placed  under  a  different 

s  by  the  surgeons. 

3.  Purulent  or  Suppurative  A  ppeftdkitis, — ^This  is  a  more  advanced 
age  than  the  former.     There  is  a  definite  pus-sac  formed  by  the 

appendix.  This  type  may  also  perforate  and  cause  local  abscess  or 
general  peritonitis. 

4.  Gangrenous  A ppefidiciiis.— This  is  cliaracterized  by  necrosis, 
local  or  general.  The  tip  is  most  frequently  involved  or  the  entire 
organ. 

5.  Chronic  A ppcfidicitis.— This  may  follow  the  acute,  or  the 
process  may  be  slow  and  gradual  from  its  incipiency.  In  some  cases 
the  changes  have  been  found  to  be  very  slight,  merely  the  evidence  of 
a  chronic  catarrh  of  the  mucosa,  probably  an  extension  from  a  chronic 
catarrh  of  the  cecimi.     At  times  stenosis  is  present. 

i)n  the  other  hand,  the  organ  has  l^een  found  firm,  slightly  en- 
larged and  thickened,  the  mucosa  thickened,  and  the  lumen  narrowed. 
In  some  cases  there  may  be  a  stenosis,  with  formation  of  a  cyst. 
In  others  there  are  concretions  or  erosions,  or  partial  obliteration  of 
*the  lumen:  or  the  appendix  may  Ix^come  converted  into  a  cord-like 
structure,  embedded  in  a  mass  of  thick  peritoneal  adhesions. 

6.  Oblit^rative  Appendicitis. — A  gradual  involution  process  occurs 
in  many  individuals.  The  tube  is  thickened,  the  peritoneal  surface 
smooth;  the  distal  portion  of  the  lumen  may  be  entirely  obhterated, 
and  the  organ  becomes  sclerotic  and  shrunken.  Ribbert  found 
these  changes  in  more  than  50  per  cent-  of  subjects  over  sixty  years 
of  age.     Normal  involution  seems  to  present  no  symptoms. 

On  the  other  hand,  W.  C.  MacCarty/  from  his  observations  at 
St.  Mary*s  Hospital,  Rochester,  Minn.,  concludes  as  follows: 

1.  Of  all  appendices  removed  at  operation  23.5  per  cent,  are  par- 
tially or  completely  obliterated. 

2.  The  shortest  duration  of  the  process  of  obhteration  when  it  is 
continuous  is  less  than  ten  years. 

3.  The  process  may  be  complete  at  ten  years  of  age. 

4.  Obliteration  does  not  occur  as  a  physiologic  involutionary 
process,  but  is  dependent  on  a  definite  inflammatory^  reaction. 

'  Jour.  Amer.  Med.  Assoc,  Aug.  6,  1910. 
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5.  There  seemed  to  be  a  large  percentage  of  appendices  (52  per 
cent.),  with  partially  or  completely  obliterated  lumina,  in  association 
with  inflammatory  conditions  of  the  gall-bladder  (cholecystitis  and 
cholelithiasis).  This  partial  obliteration  of  the  lumen  occurred  more 
frequently  in  females,  which  may  be  possible  evidence  that  this  inHam- 
matory  process  in  the  appendix  causes  disturbances  in  the  bile  pas- 
sages directly  or  indirectly,  and  may  have  some  relation  to  the  fact 
that  cholecystitis  is  more  frequent  in  females  than  in  males. 

IMacCarty^  and  McGrath  in  a  subsequent  article  show^  that  total 
obliteration  of  the  appendix  occurs  on  the  average  at  34.6  years. 
while  that  of  the  tip  averages  at  29.8  years  of  age.  Carcinoma  of  the 
appendix  occurred  22  times  out  of  5000  specnmens,  or  in  0.44  per  cent, 
of  cases.  In  17  cases  diagnosis  by  the  surgeon  at  time  of  operation 
was  impossible  and  the  carcinomatous  condition  was  only  revealed 
by  the  microscope.  On  section  there  is  an  orange-colored  area  in  the 
obliterated  portion  of  the  appendix.  They  hold  that  all  obliterated 
appendices  sliould  be  removed  and  sectioned.  Moreover,  they  found 
that  obliterated  appendices  may  become  acutely  inflamed  and  car- 
cinoma may  appear  at  any  age  in  an  obliterated  appendix.  Diver- 
ticula of  the  appendix  were  found  in  17  cases,  and  of  these  56  per  cent. 
occurred  in  acute  appendicitis,  and  in  women.  They  conclude  that 
all  obliterated  appendices  should  be  removed.  1 

From  a  clinical  standpoint  the  physician  will  find  several  t\^pes 
of  acute  and  chronic  appendicitis,  readily  deduced  from  the  pathologic 
clavSsification. 

1.  Acute  Simple  Catarrhal  Appendicitis  (Endo-appefidicitis).^ 
A  catarrh  of  the  mucosa  of  the  appendix.  This  is  of  mild  type  and  is 
often  secondary  to  a  colitis  or  to  fecal  impaction  in  the  cecum. 
Unless  there  is  occlusion » the  inflammatory  products  usually  drain  out 
(non-suppurative  type,  witli  complete  cure).  There  may  be  recur-* 
rent  attacks. 

2.  Acute  Nonsuppurative  Appeytdimtis  (Someiimes  Incorrectly 
CharaUerized  as  Acute  Catarrhal). — The  description  is  that  of  the 
Acute  Diflfuse  Appendicitis,  the  entire  organ  being  involved. 

There  is  fibrinous  exudation  agglutinating  the  appendix  to  neigh- 
boring structures,  and  the  meso-appendix  is  thickened  and  inflamed. 
There  may  be  kinking  or  torsion  of  the  organ,  stricturing,  or  even 
obliteration,  and  a  fecal  concretion  may  be  left  witltin  it. 

These  cases  often  escape  operation  and  may  not  have  a  recur- 
rence, but  there  is  great  liability  of  the  latter.  On  the  other  hand, 
ulceration  with  perforation  may  occur. 

3.  Chronic  AppendicUis.^This  may  follow  the  acute,  or  the  proc- 
ess be  slow  and  gradual  from  the  start.  The  chronic  catarrhal  cases 
may  exhibit  but  little  change,  or  the  appendix  may  be  thickened, 
the  mucosa  thick  and  hyperemic,  and  its  lumen  narrowed,  oblitcr* 
ated,  or  strictured. 

1  Surgerj'.  Gynecology,  aad  Obstetrics,  March,  191 1. 
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A  fecal  concretion  may  remain  within  it.  It  may  present  ad- 
hesions.    It  may  follow  an  acute  attack  or  be  chronic  from  the  onset. 

These  three  types  are  characterized  by  absence  of  perforation, 
gangrene,  or  abscess  formation;  though  type  2  may  progress  to  t>^ 
4,  with  resulting  abscess  or  perforation. 

4,  Acute  SupptiTQtive  Appeftdicitis  {Formation  of  Abscess), — 
Of  this  we  have  two  clinical  types,  the  pathologic  puruleftt  appeftdicitis 
(the  appendix  distended  w^ith  pusK  on  the  verge  of  perforation,  or  an 
inflamed  appendix  enclosed  in  an  abscess-cavity  containing  a  varying 
amount  of  foul  pos.  The  walls  of  the  cavity  are  formed  by  adjacent 
peritoneal  surfaces,  coils  of  intestines,  ^ 
cecum,  and  omentum  bound  together 
by  adhesions. 


Fig. 


2 7 1. ^Symmetric    involution    of 
appendix  (Morris). 


Fig*  272. — ^Nodular  invohition  of  ap* 
pcndix  (Morris), 


The  appendix  lying  in  the  abscess-ca\nty  is  congested  and  swollen, 
and  may  or  may  not  be  perforated  or  present  areas  of  gangrene. 
It  may  be  adjacent  to  the  cecum  or  intestines  or  reach  into  the  pelvis 
to  the  bladder  or  tubes  and  ovaries.  Perforation,  when  present,  is 
generally  near  the  free  end  of  the  appendix. 

5.  Gangrenous  Appendicitis. — The  appendix  is  congested,  swollen, 
thick,  and  red,  with  gangrenous  areas  of  greenish -black  color  and 
usually  already  perforated.  It  is  marked  by  the  absence  of  protect- 
ive peritoneal  adliesions. 

There  may  be  a  fatal  septic  peritonitis  before  perforation  of  the 
appendix.  Patches  of  fresh  fibrin  may  be  present  with  serous  or 
bloody  turbid  serum  in  the  peritoneal  cavity  or  adhesions  with  pus. 

The  condition  is  an  acute  gangrene  due  to  thrombosis  and  occlu- 
47 
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sion  of  the  bl(x>d'Vessels.  If  the  case  is  more  chronic,  some  plastic 
peritonitis  may  be  present, 

A  purulent  appendix,  an  acute  diffuse  appendicitis,  or  a  concre- 
tion may  ulcerate  through*  so  that  any  of  these  types — including 
the  gangrenous — may  l>e  classified  as  perforative  appendicitis, 

6.  Proicctive  Appemliciiis  or  Harmful  Involution  of  the  Appendix 
(Morris), ^ — The  vermiform  appendix  normally  undergoes  an  involu- 
tion process  with  replacement  of  the  lymphoid,  mucous,  and  sub- 
mucous coat  by  connective  tissue.    R.  T.  Morris^  notes  that  the  nerve- 


Fig.  273.^TraiisvLTse  section  of  the  appcntlix,  show  in  g  replacement  of  the  miief 
coats  by  connective  tissue  (Morris). 


filaments  persist  longer  than  other  structures,  and  contraction  of  tlie 
connective  tissue  in  some  cases  irritates  these  nerve-filaments,  so 
that  irritation  of  the  ganglia  of  the  bowel  ( Auerbach's  and  Aleissner^s 
plexuses)  ensues  and  causes  disturbances  in  the  nearby  intestines. 
This  condition  he  characterizes  as  "  fibroid  degeneration  of  the  ap- 
pendix/' ' 

The  appendix  is  at  no  time  the  seat  of  acute  or  clironic  infection. 
and  tiie  condition  is  characterized  by  intestinal  dyspepsia  and  other 

I  Med.  Rec,  April  6.  1907;  ibid,,  Jan.  8,  191a 
^Amer.  Jour,  of  Surg.,  October,  1909. 
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definite  symptonis  which  will  be  described  later.  The  involution 
may  be  syniinetric  or  nodular  (Figs.  271-273),  and  occurs  most 
markedly  toward  the  distal  extremity, 

R.  T.  Morris  ^  classifies  four  kinds  of  appendicitis. 

I.  Protective  Appendicitis, — An  irritative  lesion  without  infection. 

2»  Appendicitis  with  Intrinsic  Infection. 

3.  Syncongestive  Appendicitis. — An  irritative  lesion,  due  to  serous 
infiltrates  in  the  tissues  of  tlie  appendix  and  occurring  synchronously 
with  similar  congestion  of  neighboring  tissues.  For  example,  it  may 
occur  with  obstruction  of  the  lymph  and  blood  circulation  through 
certain  diseases  of  vital  organs  and  with  lcx)se  right  kidney, 

4.  Appendicitis  with  Extrinsic  Infection. — An  infective  lesion  due 
to  bacterial  approach  from  other  structures  lying  outside  of  the  ap- 
pendix, such  as  from  inflammation  of  Uie  uterine  adnexa. 

A,  V,  Mosckowitz  suggests  a  classification-  whicli  he  has  elabor- 
ated after  a  study  of  nearly  4000  cases  at  the  Mt,  Sinai  Hospital.     It 
embraces  both  the  pathologic  and  clinical  aspects. 
L  Catarrhal  inflammations. 

(a)  Acute  catarrhal  appendicitis. 
(6)  Chronic  catarrhal  appendicitis. 

(c)  Acute  catarrhal  appendicitis  with  abscess. 
{d)  Appendicular  abscess. 

IL  Destructive  inflaimnations. 

[a)  Acute  gangrenous  appendicitis. 

(b)  Acute  gangrenous  appendicitis  with  abscess. 
{c)  Acute  gangrenous  i^erforative  appendicitis. 

(d)  Acute  gangrenous  perforative  appendicitis  with  abscess. 

(e)  Acute  gangrenous  or  perforative  appendicitis  with  gangrene 
of  cecum. 

III.  Retention  cysts. 

[a)  Hydrops  of  appendix  (mucoid  contents). 

(i)  Empyema  of  appt^ndix. 

(r)   Empyema  of  gangrenous  appendix. 

IV.  In  combination  with  blood  infections. 

{a)  Acute  gangrenous  or  perforative  appendicitis  with  throm- 
bosis of  mesentery. 

(6)  Acute  gangrenous  or  perforative  appendicitis  with  portal 
pylephlebitis. 

V.  In  combination  with  peritonitis, 
(a)  Dry  or  fibrinous  peritonitis. 
{b)  Serous  peritonitis. 

(r)  Seropurulent  peritonitis. 

(d)  Purulent  peritonitis. 

{e)  Appendicular  abscess  with  purulent  peritonitis. 


'  Protective  Appendicitis,  p.  97.     Dawn  of  the  Fourth  Era  in  Surgery  (R.  T. 
Morris),  W.  B,  Saunders  Co.,  1910. 
-  Amer.  Jour,  of  Suri;.,  Sept.,  19 10. 
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VL  Specific  inflammations, 

(a)  Tuberculosis. 

(b)  Actinomycosis,  etc. 
VII.  New  sTowths. 

(a)  Carcieoma. 

(b)  Sarcoma, 

(c)  Fibroma. 

(d)  Diverticula,  etc. 

This  table  the  writer  believes  of  chief  value  as  an  index  to  the 
possible  conditions  that  may  Ije  found  at  operation. 

Symptoms  of  Acute  Appendicitis*— -The  s^Tnptoms  of  acute  ap- 
pendicitis are  modified  by  the  character  of  the  lesion,  whether  it  is  a 
simple  catarrh,  an  api>endicitis  with  the  production  of  adhesions,  a 
pus-cavity,  or  of  the  acute  gangrenous  type. 

In  general  the  cardinal  symptoms  of  acute  appendicitis  are  as 
follows: 

I.  Sudden  pain  in  the  abdomen  in  the  right  iliac  region,  or  at 
times  first  epigastric  or  umbilical  which  soon  or  gradually  localizes 
in  the  right  iliac  fossa.  Pains  are  continuous,  increasing,  or  there 
are  only  exacerbations  of  pain.  More  rarely  general  abdoiniual  pain 
is  at  first  present. 

2*  Tenderness  or  pain  on  pressure  in  the  right  iliac  region  at 
McBumey's  point.  Often  there  is  an  area  of  resistance  due  to 
tumor  or  to  muscular  rigidity.  Localized  rigidity  is  frequently  our 
main  guide  in  children.  The  s>Tnptoms  are  often  misleading  in  in- 
fants.    Deaver '  reports  300  cases. 

Moreover,  we  must  rememlier  that  in  children  the  abdomens 
are  small  and  their  appendices  are  relatively  long,  so  that  sensitiveness 
at  a  distance  from  McBurney's  point  is  more  common  than  in  adults. 

3.  Fever  of  moderate  or  severe  type. 

4.  Gastro-intestinal  disturbances  may  l>e  present*  such  as  nausea 
or  vomiting,  and  frequently  constipation. 

5.  In  tlie  septic  gangrenous  type  1  ha\'e,  in  a  fairly  large  percentage 
of  cases,  observed  a  toxemic  type  of  diarrhea  with  general  abdominal 
pains  at  times,  as  the  initial  symptom,  before  localization  of  the 
appendix  pain.  This  is  evidently  of  septicemic  character  and  has 
not,  to  my  knowledge,  heretofore  been  referred  to  as  a  symptom. 

Rudolph  Schmidt  *  assumes  that  the  changes  from  normal  in  the 
intestinal  flora  of  the  feces,  which  occurs  in  appendicitis,  may  e.xplain 
diarrhea  in  the  early  development  of  this  disease;  or  possibly  acute 
enteritis  from  dietary  indiscretion  ma}^  be  the  cause.  The  type  of 
diarrhea  with  gangrenous  appendix  seems  to  the  author  peculiarly 
septic  and  is  relieved  by  appendectomy. 

6.  In  some  cases  the  thighs  and  knees  are  flexed. 

7.  Irritability  of  the  bladder,  if  the  appjendix  extends  dowii  into 
the  pelviSj  may  occur  in  some  cases. 

*  Jour.  Amer.  Med.  Assoc,.  Dec.  2,  igto.  *  Rudolph  Schmidt.  Pain. 
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Appeftdicitis  in  Infants  and  Children, — Appendicitis  is  more  com- 
mon in  the  male  sex  and  usually  runs  a  rapid  and  severe  course. 
In  a  more  receot  article  Deaver'  states  tliat  "  all  cases  of  abdominal 
trouble  in  children  are  appendicitis  until  proved  otherwise.**  There 
should  be  a  systematic  examination  of  all  organs.  Appendicitis  in 
infants  is  difTicult  to  diagnose,  as  the  symptoms  are  often  misleading. 
The  younger  the  child,  the  more  deeply  the  appendix  lies  in  the  j>elvis. 
Urinary  s\TT»ptoms  may  predominate  in  these  cases,  for  example, 
cloudy  urine  from  edema  of  the  bladder,  tenesmus^  and  even  retention. 
Pelvic  abscess  is  common  and  hip- joint  disease  may  be  simulated. 
Rectal  examination  is  of  great  importance  as  an  aid  to  diagnosis,  as  an 
appendical  abscess  or  enlarged  appendix  can  frequently  be  deter- 
mined by  this  method. 

Pain  of  Appendicitis. — The  pain  may  be  sudden  and  violent,  or 
at  times  intermittent  and  cramp-like,  or  even  of  a  gnawing  character 
or  a  dull  ache.  Sudden  and  violent  pain  in  the  initial  stage  does  not 
by  any  means  mean  perforation,  unless  other  symptoms  are  associ- 
ated. In  about  one-half  the  cases  the  pain  begins  in  the  right  iliac 
fossa:  it  may  commence  in  the  epigastrium,  around  the  umbilicus,  or 
even  be  diffuse,  but  gradually  becomes  locahzed  within  twelve  to 
twenty-four  or  thirty^six  hours,  and  tisually  sf»oner. 

At  times  the  pain  is  of  a  colicky  type  (the  so-called  appendicular 
colic,  supposed  by  some  to  be  due  to  constriction  of  the  appendix 
in  forcing  out  mucus  through  a  lumen  nearly  occluded).  Pain  is 
increased  on  moving.  It  is  often  relieved  by  flexing  the  knees  and 
thighs,  es{x?cially  the  right  tliigh,  and  so  relaxing  the  abdomen. 
This  position  is  at  times  assumed  by  the  patient. 

Palpation  of  tite  Appendix, — Tfiough  some  surgeons  l^elieve  this 
to  be  an  important  procedure  to  renrler  the  diagnosis  certain,  Treves 
and  Lockwood  are  very  skeptical  regarding  the  possibility  of  mapping 
out  this  organ.  In  the  chronic  cases  palpation  is  of  value,  and  the 
position  and  condition  of  the  appendix  can  often  be  determined 
thereby. 

In  acute  appendicitis  the  methods  of  forcible  palpation  recom- 
mended often  necessitate  the  use  of  considerable  pressure,  and  I 
believe  the  procedure  highly  dangerous.  In  the  initial  stages  of 
acute  appendicitis  it  is  often  impossible  to  at  first  determine  the 
character  of  the  attack,  and  traumatism  in  some  cases  can  precipitate 
a  rupture- 

In  the  acute  cases  gentle  palpation  only  should  be  used.  Percus- 
sion, according  to  Rudolph  Schmidt,  will  often  demarcate  the  area 
of  pain  better  than  will  palpation. 

Musct4lar  Rigidity. — There  is  usually  rigidity  of  the  right  rectus 
muscle  of  varying  intensity, 

Tenderness  on  Pressure. — This  occurs  at  MeBurney*s  point  and  is 
of  varying  intensity,  also  at  Morris'  point,  and  Blumberg  describes 
*Jour.  Amer.  Med.  Assoc.,  Dec.  24*  1910. 
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a  new  symptom.  There  are  two  points  of  great  diagnostic  value  in 
appendicitis:  tenderness  at  McBurney's  point  and  at  Morris*  point 
(over  the  right  lumbar  ganglia). 

McBurney's  Point. — If  a  line  he  drawn  from  the  anterosuperior 
spine  of  the  right  ileum  to  tlie  umbilicus,  a  point  i  J  inches  from  tlie 
spine  along  this  is  known  as  McBurney's  point;  and  deep-seated 
tenderness  on  pressure  over  this  point  is  diagnostic  of  appendical 
inflammation  when  taken  in  consideration  with  other  symptoms 
(Mg,  274),  Dcei>  pressure  also  often  causes  reflex  epigastric  pain* 
Berthonier  has  recently  pointed  out  that  the  examination  in  the  left 
lateral  position  prtxluces  severe  pain  over  McBurney's  point  in 
appendicitis,  even  in  cases  where  this  is  not  found  witJi  the  patient  in 
tlie  dorsal  position. 


Fig^.  274.^4,   McBunicy">*  iniini,   B,  R.    1\  Morris*  point   (lumbar  ganglia)  in 

appendicitis. 


Mere  superficial  tenderness  means  irritation  of  the  sensory  nerves 
of  the  abdominal  wall  due  to  hysteria,  etc. 

Mnnro's  point  is  slightly  further  out,  where  the  same  line  crosses 
the  outer  border  of  the  rectus. 

Lanz*s  P&i-nt, — ^This  observer  draws  a  line  l^etween  the  two 
anterosuperior  iliac  spines,  and  divides  tliis  line  into  three  equal 
parts.  He  claims  that  the  first  point  of  di\ision  corresponds  to  the 
base  of  the  appendix  and  that  McBurney's  point  is  too  high  up, 

Morris'  Point .^ — "  Take  another  point  on  this  same  line,  but  i§ 
inches  from  the  navel,  which  lies  over  the  right  lumbar  ganglia  of  tlie 
sympatlietic  system,  and  we  ha\^e  another  point  of  diagnostic  value 
when  tenderness  on  pressure  is  located  in  this  region. 

^  Surgical  Section,  New  York  Academy  of  Medicine.  Dec.  5.  1907.  The  author 
here  quotes  Morris*  deductions. 
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"  I.  In  the  early  stages  of  an  acute  infective  process  of  the  ap- 
pendix, the  right  himbar  ganglm  are  not  tender.  (The  left  lumbar 
ganglia  may  be  descriljed  for  diagnostic  purposes  as  lying  i  ]  inches 
to  the  left  of  the  navel, )  Under  these  circumstances  the  point  here 
described  is  of  secondary  imporiafice,  while  McB^rney*s  point  is 
of  prime  consequence. 

*'  2.  .4.  When  an  acute  inflammatory  process  of  tlie  appendix 
has  subsided,  leaving  a  mucous  inclusion  or  scar  tissue,  there  may 
be  no  tenderness  on  pressure  at  iVlcBurae^^'s  point,  but  there  is  ten- 
derness at  the  point  here  described  and  no  tenderness  at  the  point  of 
the  left  lumbar  ganglia. 

'*  B,  When  the  appendix  is  undergoing  an  involution  proc- 
ess»  wth  replacement  of  its  lymphoid  coats  by  connective  tissue, 
digestive  disturbances  and  various  local  neuralgias  may  be  due 
to  irritation  of  nerve-filaments  entrapped  in  the  new  connective 
tissue.  There  may  l>e  no  tenderness  at  McBurney's  point,  but  there 
is  persistent  tenderness  at  the  point  here  described.  There  is  no 
tenderness  at  the  ^ximt  of  the  left  lumbar  ganglia." 

The  above  condition  constitutes  fibroid  degeneration  of  the 
appendix. 

**  C.  When  the  appendix  is  congested  without  tlie  presence  of 
infection,  as  in  many  cases  of  loose  kidney,  there  may  l:)e  little  or  no 
tenderness  at  the  point  here  descril>ed.  There  is  no  tenderne-ss 
at  the  point  of  the  left  lumbar  ganglia/* 

The  author  wishes  to  state,  as  before,  that  this  t^-pe  of  appen- 
cidal  congestion  he  believes  is  not  dtw  to  loose  kidney  pressure,  but  is 
dependent  on  the  etitero ptosis. 

*'  In  irritations  of  pelvic  origin,  both  right  and  left  lumbar  ganglia 
are  tender*  Take^  for  illustration,  a  case  in  which  the  appendix  and 
the  right  Fallopian  tube  are  bound  together  by  adhesions.  We  are 
to  decide  whether  certain  symptoms  pnx^^ed  from  the  appendix  or 
from  tlie  Fallopian  tnl>e.  If  the  symptoms  prticeed  from  tlie  ap- 
pendix, the  point  here  describecl  is  tender  alone.  If  the  symptoms 
proceed  from  tlie  l-allopian  tube,  both  right  and  left  lumbar  ganglia 
are  tender  together. 

*'  To  recapitulate:  A  patient  comes  in  with  the  appendix  in 
the  form  of  a  question  mark.     Right  lumbar  ganglia  tender  alone 

ppendix  trouble.  Right  and  left  lumbar  ganglia  tender  together 
pelvic  trouble.  Neither  right  nor  left  lumbar  ganglia  tender — 
ouble  somewhere  cephalad  from  pelvis  and  appendix." 

Superficial  Reflexes  of  the  Abdonmial  Wall. — In  appendicitis  the 
skin  reflexes  of  this  region  are  frequently  absent  or  markedly  dimin- 
ished. The  return  of  the  lost  reflexes  is  usually  synchronous  wilh 
other  evidences  of  recovery. 

Blumberg*  descril>es  a  sign  pointing  to  peritoneal  irritation  or 
inflammation,  which  he  considers  will  be  found  of  assistance  in  the 
^  Munchcner  med.  Wochcnschr.,  June  ii,  1907. 


744 


DISEASES  OF  rae  STOMACH   AND   INTESTINES 


diagnosis  of  all  peritoneal  conditions,  and  especially  of  appendicitis. 
It  consists  in  the  fact  that  on  palpating  the  abdomen  in  the  neigh- 
borhood of  an  area  of  inflamed  peritoneum,  not  only  is  the  down- 
ward pressure  painful,  but^  if  the  examining  hand  is  suddenly  re- 
moved, the  abrupt  recoil  of  the  abdominal  wall  also  gives  rise  to 
pain.  He  has  found  that  during  an  acute  attack  of  appendicitis 
with  peritoneal  involvement,  patients  invariably  state  that  the  pain 
caused  by  the  sudden  removal  of  the  hand  is  greater  than  that  caused 
by  the  pressure,  while  if  the  inflammatory  process  is  subsiding,  the 
two  painful  sensations  first  become  equal  in  intensity,  and  finally 
the  pressiu'e  pain  is  greater  than  the  other*  He  further  believes 
that  the  sign  is  especially  valuable  in  determining  whether  or  not 
operation  is  indicated  in  early  cases,  since  its  presence  indicates 
that  the  peritoneum  has  already  begun  to  take  part  in  tlie  inflamma- 
tion. Its  sudden  appearance  is,  therefore,  a  danger  signal,  while 
its  gradual  diminution  in  intensity  points  to  a  subsidence  of  the 
peritoneal  reaction.  The  advantage  of  the  method  is  that  it  does  not 
require  an  absolute  estimation  of  the  degree  of  pain  caused  by  the 
palpation,  which  is  often  diflicult  to  obtain,  but  demands  simply 
a  comparison  of  the  intensity  of  the  two  painful  stimuli,  which  most 
patients  are  able  to  determine  accurately. 

S*  y.  Meltzer's  Aiethod.—MQlizer  extends  the  right  knee,  at  the 
same  time  flexing  the  right  thigh,  while  making  pressure  over  Mc- 
Bumey's  point.  This  projects  the  psoas  muscle  against  the  appendix 
and  causes  deep-seated  tenderness  in  the  appendix  to  be  more  readily 
appreciated. 

H,  Illoway^  holds  tliat  forced  flexion  and  especially  forced  ex- 
tension of  the  right  thigh  will  cause  pain  in  the  appendix  if  inflam- 
mation is  present* 

Roifstng'Chase  Method, — The  patient  is  preferably  placed  on  a 
hard  low  bed  or  table.  The  knees  should  be  flexed  and  two  pillows 
placed  under  the  head  and  shoulders,  giving  a  dorsal  semirecumbent 
position,  and  thus  rendering  the  abdomen  flaccid  for  a  satisfactory 
abdominal  compression.  The  examiner  stands  on  tlie  patient's 
left,  facing  the  feet.  The  palmar  surfaces  of  the  fingers  of  the  right 
hand  are  placed  at  the  lowest  part  of  the  patient's  left  inguinal  region, 
and  the  fingers  of  the  left  hand  are  used  to  reinforce  the  right.  Deep 
pressure  is  then  made  backward  along  tlie  descending  colon,  the 
fingers  being  slowly  drawn  upward,  toward  and  under  the  left  costal 
arch.  By  this  procedure,  the  lower  portion  of  the  descending  colon 
is  compressed  and  its  gaseous  content  forced  into  the  transverse,  and 
thence  into  the  ascending,  colon.  The  pressure  over  the  descending 
colon  l^eing  maintained  with  tlie  fingers  of  the  left  hand,  the  right  hand 
is  then  removed  and  placed  over  the  upper  part  of  the  descending 
colon,  or,  preferably,  over  the  transverse  colon,  and  the  fingers  are 
quickly  and  forcibly  depressed.  A  gaseous  compression  wave  will 
^Archiv*  of  Diagnosis,  July,  igofll* 
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travel  across  the  transverse  and  down  the  ascending  colon,  and  on 
arriving  at  the  cecum  will  produce  distention,  producing  a  typical 
sharp  pain  in  the  right  iliac  fossa»  if  inflammation  of  the  cecmn  or 
appendix  be  present. 

In  many  cases,  especially  in  the  acute  catarrhal  conditions  or  in 
the  most  virulent  gangrenous  type,  no  induration  or  swelling  can  be 
appreciated  on  palpation.  Under  snch  conditions  forcible  palpation 
in  the  endeavor  to  appreciate  Uie  appendix  should  be  avoided. 

Percussion, — In  cases  with  adhesions,  exudation  witliout  pus,  or 
of  abscess,  a  bogg>^  or,  rarely,  fluctuating  mass  can  be  appreciated  in 
the  right  iliac  fossa»  and  percussion  will  give  a  dull  area  in  the  region 
of  the  cecum.  Fecal  accomulation  as  a  result  of  constipation  must 
be  differentiated  by  the  methods  I  have  already  indicated. 

At  times  great  irritability  of  the  bladder  is  associated  with  this 
condition  and  the  urine  may  be  scanty  and  contain  indican  and 
albumin^  and  even  acute  nephritis  may  be  present. 

Rectal  and  vaginal  examinaiion  often  aid  in  localizing  the  condi- 
tion if  the  appendix  or  abscess  lie  in  the  pelvis.  In  single  women 
dne  should  employ  rectal  examination.  These  methods  also  aid 
differential  diagnosis.  Insf>ection  may  occasionally  show  protrusion 
on  the  right  side  or  the  distention  of  general  peritonitis.  ' 

If  tumor  is  present ^  it  may  be  variable  in  size,  and  it  lies  more 
frequently  in  the  right  iliac  fossa.  Its  position,  however,  depends 
on  that  of  the  appendix,  as  already  described. 

Tefttperaiure. — ^An  initial  chill  is  rare.  In  tlie  acute  cases  fever, 
even  though  shght,  is  present  in  the  early  stages.  It  may  Ix*  only 
99.5*^  F.  or  keep  low,  or  even  rise  to  101°  or  102''  F.,  or  to  a  consider- 
able height. 

Sometimes  with  circumscribed  abscess  there  may  for  a  time  be 
only  mwlerate  temf)eratiire,  and  some  cases  of  the  virulent  type  will 
suddenly  perforate,  though  the  temperature  be  not  high.  In  both 
of  these  the  physical  examination,  the  blood-count,  and  general 
symptoms  will  aid  the  diagnosis. 

In  general,  a  rise  of  temperature  is  significant  of  an  active  process, 
even  though  the  temperature  increase  may  be  slight  in  degree  and 
gradual  in  character.  A  slight  increase  in  rapidity  of  the  pulse  is  also 
suggestive  of  an  acute  process,  and  at  times  this  is  noticeably  much 
out  of  proportion  to  the  temperature,  especially  the  rapid  pulse  in 
gangrene  or  sudden  perforation. 

Gastro-intestmal  Symptoms* — -I^ss  of  the  appetite  and  coated 
tongue  are  present.     Emaciation  may  occur  in  cases  of  long  deration. 

In  the  severer  cases  vomiting  is  quite  common.  It  may  be  one  of 
tlie  first  symptoms  occurring  \rith  the  pain,  and  then  cease,  or  it 
may  continue  for  several  days,  ( >n  the  other  hand,  it  may  come  on 
later  in  the  attack  and  denote  an  exacerbation  of  the  inflammation. 
It  consists  of  the  stomach-contents,  mucus,  and  bile;  and  in  some  cases 
it  may  be  feculent.     Associated  with  it  there  is  at  times  hiccup. 
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of  constipation. 
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Black  vomit  ("  vomit o  negro  appendiculaire  *')  is  the  result  of 
toxemia,  producing  hemorrhagic  necrosis  of  the  mucosa  of  the 
stomach  and  hematemesis, 

A  few  cases  liave  also  l>een  reported  of  mtestinal  hemorrhage 
associated  witli  jaundice  and  albuminuria.  These  conditions  are  all 
evidences  of  a  fatal  sepsis.  Acute  ectasia  or  acute  gas tro- intestinal 
dilatation  may  also  occur  as  complications. 

Bowels. — In  some  cases  the  bowels  are  regular  until  the  attack, 
when  constipation  ensues.  In  others  there  may  be  a  previous  histor)' 
Diarrhea  of  a  toxemic  type  may  be  one  of  the 
initia!  symptoms  in  acute  gangrenous 
appendicitis.  It  is  probably  of  sepu- 
ccinic  character.  I  have  noted  it  iii 
several  such  cases.  Intestinal  paresis 
may  occiu"  as  a  complication, 

Ttmtejaciuni  or  Abscess, — In  cases 
of  acute  appendicitis  in  w^hich  adhe- 
sions are  present*  a  tumor  due  to  ad- 
hesions and  exudation,  or  an  actual 
abscess,  the  position  of  the  mass  is  de^ 
pendent  upon  the  position  of  Uie  appen- 
dix primarily  and  then  upon  the  direc- 
tion of  the  extension  of  the  inflammation 
or  burro%ving  of  the  pus.  It  may  pass 
down  into  the  |>el\is  and  produce 
bladder  and  rectal  symptoms,  or  those 
pointing  to  the  tulies  and  ovanb'  ( right) » 
and  Ix'  palpable  through  the  rectum  and 
v^agina.  It  may  point  below  Potipart's 
ligament  or  simulate  a  psoas  abscess. 
It  may  pass  around  in  front  of  the 
cecmn  and  superficial  edema  be  noted 
in  this  region,  or  posteriorly  to  the 
cecum  and  cause  pain  in  the  flank  or 
back.  \Wth  swelling*  and  produce  peri- 
nephritic  abscess  or  lumbar  abscess,  It 
may  pass  inward  to  the  left,  even  to  the 
spleen,  or  produce  obstruction  through  pressure  or  bands,  or  upward 
and  prcduce  subphrenic  abscess  (Fig,  275),  and  even  perforate  the 
diaphragm,  pleura,  and  lungs.     It  may  develop  in  a  hernial  sac. 

At  times  the  tumor  appears  at  the  lower  border  of  the  liver,  when 
the  tip  of  the  appendix  lies  in  this  region.  The  condition  must  then 
be  dilTerentiated  tx^tween  retroverted  apjx^ndical  abscess  and  gall- 
bladder or  renal  inflammation,  such  as  infarction. 

Brewer  has  shown  that  tenderness  at  the  costovertebral  angle  is  diag- 
nostic of  the  latter ;  the  urine  analysis  is  also  important,  and  especially 
difl"erential  analysis  after  catheterization  of  both  ureters.     The  his- 


Fig.  275. — D,  Diaphragm; 
L,  liver;  A\  kidney:  f,  t>crt- 
toiieura;  C,  colon.  The  appeti- 
dix  lies  behind  the  cecum  and 
colon.  The  dotted  area  indi- 
cates the  retro  peritoneal  spread 
of  appendical  inflatnmation  to 
the  eel  hilar  tissues  around  the 
kidney  and  the  under  surface 
of  tlie  liver  (Can Hie). 
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tory  will  osually  point  to  appendicular  inflammation  or  disease  of  the 
gall-bladder,  but  operative  procedure  will  alone  settle  some  cases. 

The  value  of  Head's  zones  of  cutaneous  hyperalgesia  as  an  aid 
to  differential  diagnosis  will  be  referred  to  under  tliat  section. 

The  elements  in  the  diagnosis  of  abscess  formation  are  the  grad- 
ual increase  of  the  local  tumor  and  the  aggravation  of  the  general 
symptoms.  The  al)scess  may  perforate  and  cause  a  general  peri- 
tonitis or  the  inflammation  may  extend  to  the  peritoneum  without 
perforation,  so  that  there  may  be  a  slower  process  with  various  sac- 
culated collections  of  pus. 

The  abscess  may  rupture  through  the  skin  or  empty  into  the 
cecum,  colon,  small  intestine,  bladder,  rectum,  or  pelvis  of  the  kidney. 

Fulminating  Type  of  Acute  Appendicitis. — This  is  the  most 
dangerous  and  fatal  of  alL  This  type  of  apj>endicitis  can  be  sub- 
divided into  two  clinical  varieties.  Both  are  characterized  b\^  the 
rapidity  of  the  pathologic  changes  in  Uie  appendix  and  by  the  ab- 
sence of  protective  peritoneal  adhesions,  so  that  general  peritonea! 
infection  occurs  quite  rapidly. 

In  the  first  class  the  pain  in  the  region  of  the  appendix  and  some 
of  the  subjective  and  objective  symptoms  are  acute  and  quite  marked, 
but  not  all  of  thenu 

In  the  second  class,  and  by  far  the  most  dangerous  l^ecause  fre- 
quently undiagnosed  until  the  general  infection  has  cKCurred,  the 
patient  complains  of  no  marked  subjective  symptoms;  in  fact,  may 
say  he  is  quite  comfortable,  and  the  objective  symptoms  are  not 
marked*  There  are  pecidiarities  in  the  pulse »  temperature,  and 
especially  in  the  bkmd  changes  which  tell  the  story* 

Acute  gangrene  of  the  appendix,  with  or  without  perforation,  is 
the  pathologic  condition  generall\'  found  in  operation;  though  I 
have  also  seen  an  acute  diffuse  or  purulent  inflammation  of  the 
appendix,  either  with  perforation  or  without  it,  produce  the  condi- 
tion. In  some  cases  perforation  was  apparently  due  to  ulceration 
from  a  fecal  concretion  which  was  found  in  the  cavity.  Perforation 
undoubtedly  is  present  in  many  cases,  but  I  agree  with  Riegel  that 
acute  virulent  infection  of  the  peritoneum,  commencing  in  the  region 
of  the  appendix,  will  produce  the  same  clinical  symptoms. 

In  the  first  class  of  cases  the  patient  may  have  given  a  history  of 
previous  attacks  or  have  had  some  indefinite  abdominal  symptoms 
for  several  days,  or  may  Ix*  attacked  without  %varning,  as  in  the  mid- 
dle of  the  night,  with  severe  pain  in  the  abdomen.  It  may  not  at 
first  be  referred  to  the  appendical  region,  may  l:)e  epigastric  or  umbil- 
ical pain,  but  gradually  localizes  there.  There  is  no  tumor,  the 
muscles  are  rigid,  the  appendix  tender.  The  abdomen  rapidly  dis- 
tends. The  patient  is  anxious  and  looks  sick.  The  temperature  at 
first  may  not  be  elevated  much.  The  pulse  is  rapid  and  out  of  propor- 
Hon  to  the  temperature.  General  symptoms  of  peritonitis  rapidly 
ensue.     In  others  the  pulse  may  be  slow  at  first  and  a  low  temperature 
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with  local  signs  of  appendicitis,  but  acute  history »  nausea,  vomiting, 
and  marked  constipation.  The  pulse  later  becomes  more  rapid,  li^ 
temperature,  distention,  coated  tongue,  and  general  tenderness. 

In  others  the  first  symptoms  are  of  collapse,  with  subnonnal 
temperature,  rapid  pulse,  cold  and  clammy  skin,  respiration  increased 
in  frequency,  followed  by  symptoms  of  general  peritonitis. 

In  the  second  class  of  cases  the  condition  may  be  \*en'  deceptive. 
The  patient,  in  perfect  health,  may  suddenly  complain  of  general 
abdominal  pains,  I  have  seen  a  number  with  diarrhea  of  toxic 
character  as  the  initial  symptom.  Tlie  patient  may  impute  tk 
symptoms  to  dietar)^  indiscretions.  The  tenderness  may  be  diffust 
or  equal  on  botli  sides,  and  gradually  it  localizes  in  the  appendix 
region.  Even  so,  the  tenderness  at  McBiimey's  point  may  not  be 
very  acute,  and  the  rigidity  of  the  right  rectus  not  very  marked  or 
very  shglit.  The  patient  may  state  that  be  feels  quite  comfortabk. 
The  temperature  may  be  moderate  (loo^  F.)  and  the  pulse  loo. 

llw  temperature  tends  to  gradually  creep  up,  the  pulse  to  :nami 
in  rapidity  out  of  proportion  to  tlte  temperature  increase,  which  last 
may  be  slight,  and  the  character  of  the  pulse  changes:  the  patient  loob 
more  sick,  but  still  complains  of  no  specrial  $\*mptoms  except  slight 
pain  or  exacerbations  of  it  in  the  right  side,  and  still  feels  comfortabk. 

The  blood  examination  shows  in  many  cases  moderate  leuko- 
cytosis (14,000  to  16,000),  but  marked  increase  in  the  pohnudears 
(88  to  92  per  cent.) .  Ilyperinosis  is  present.  The  patient  pr^cntsas 
yet  no  symptoms  of  general  peritonitis,  but  nevertheless  the  sepsis  » 
marked  in  these  cases,  and  unless  immediate  operation  is  perfarmed 
will  have  a  virulent  type  of  septic  peritonitis. 

A  patient  of  mine  operated  on  by  Hartley  presented  the  oiild 
type  of  symptoms  just  described:  Diarrhea  at  4  P.  M.;  no  appcn- 
dtcal  pain  or  tenderness;  localized  appendical  pain  at  midnighl, 
when  the  surgeon  was  at  once  called  in.  Dififerential  blood-cmint  at 
8  A,  u.  and  i  P.  M.,  showing  a  gradual  increase  in  pohTiuclears  and 
low  leukocytosis  (15,000  to  i6,cxk)).  The  patient  was  quite  com- 
fortable: no  distention;  slight  pain  ovex  appendix,  but  the  tecipcra* 
tiire  and  pulse  slowly  creeping  up. 

At  5  p.  M.  operation  at  the  New  York  Hospital;  acute  gangrene  of 
appendix  and  commencing  peritonitis;  ultimate  recovery. 

The  examination  of  the  blood  is  thus  imperative  when  possible. 
Brewer,^  however,  reports  one  case  of  acute  gangrenous  appendicius 
in  which  the  blood  count  was  within  the  normal  limit,  a  tempeniti^ 
of  only  99.2''  F,,  and  the  only  evidence  of  severe  disease  was  a  well 
marked  rigidity  of  the  lower  half  of  the  right  rectus  muscle.  One 
must  also  remember  that  in  the  course  of  tabes,  acute  appendicitis 
has  occurred  even  with  perforation,  and  with  tlie  formation  and 
mpture  of  an  abscess  or  with  diffuse  peritonitis,  with  little  or  oopain» 
and  with  very  few  lrx:al  evidences  of  an  inflammatory  process.  Coo- 
*  Masked  Appendicitis,  N,  Y.  State  Jour,  of  Med.,  March,  1910. 


nors'  reports  an  interesting  case.  The  patient  had  chills,  irregular 
temperaturei  later  vomiting  and  leukocytosis.  There  were  no  pain, 
tenderness,  and  muscular  rigidity.  Autopsy  showed  perforative 
appendicitis  and  diffuse  peritonitis,  lliere  were  found  the  spinal 
lesions  of  tabes  dorsalis. 

The  Blood  in  Acute  Appendicitis. — Hyperinosis  (increased  fibrin 
in  the  blood)  has  been  demonstrated  by  E.  E.  Smith  and  Bartlett* 
to  be  more  marked  in  direct  proportion  to  the  involvement  of  the 
serous  surface,  and  hence,  depefiding 
on  its  degree,  is  suggestive  of  propor- 
tional peritonitic  infection. 

One  of  the  nwst  imporinnt  factors 
in  the  determination  as  to  operative 
procedure  in  appendicitis  and  as  to 
the  relative  severity  of  the  case  is  the 
differential  leukocyte  count.  Charles 
Langdon  Gibson  has  especially  pointed 
out  that  it  is  the  disproportion  be- 
tween the  i^ercentage  of  polyniictear 
cells  and  the  total  leukocytosis  that 
is  important. 

The  chart  (Fig.  276)  assumes  that 
10,000  leukocytes  per  cubic  milli- 
meter  is  the  upper  limit  of  ordinary 
normal  leukocytosis,  and  that  75  is 
the  normal  percentage  of  polynuclears* 
Gibson  further  assumed  that  in  in- 
flammations which  are  well  resisted 
the  polynuclear  cells  are  increased 
approximately  by  1  per  cent,  for  every 
1000  leukocytes  above  the  normal  lOpOoo  per  cubic  millimeter. 
Then  in  the  chart  the  horizontal  line  will  indicate  a  leukocyte  count  of 
1 1,000,  with  76  per  cent,  of  polynuclears,  whereas  the  rising  line  repre- 
sents a  leukocytosis  of  r  1,000,  but  witli  86  per  cent,  of  polynuclears. 

If  the  line  connecting  the  total  leukocytes  and  the  percentage  of 
polynuclears  runs  fairly  horizontal,  it  indicates  a  lesion  that,  whether 
severe  or  not,  is  ivell  home  and,  therefore,  of  good  prognosis. 

If  the  line  runs  upward  from  the  leukocyte  to  the  polynuclear  side, 
it  indicates  a  rather  severe  lesion  and  less  resistance. 

Fatal  cases  all  have  a  rising  line. 

A  falling  hne  (e.  g.,  leukocytosis  of  30,000  with  80  per  cent,  of 
polynuclears)  means  a  mild  lesion:  in  appendicitis  it  would  probably 
indicate  an  abscess  well  shut  off,  wnth  little  febrile  or  constitotional 
disturbance, 

Gibson's  conclusions  are  as  follows:   The  differential  blood -count 

*  Jour.  Amer.  Mtfd.  Assoc,.  Oct.  22,  1910. 

'Blood  Reactions  of  Inflammation,  Med.  Rec.,  Feb,  8,  1908^ 


Fig.  276, — C,  L.  Gibson's  difleren- 
tial  chart  for  leukocytosis. 
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ar  over  there  could  only  be  a  rise  of  5  units  in  the  polynuclears,  and 
this  would  \)Q  Hx>  per  cent.,  which  never  occurs.  It  would  also  sug- 
gest a  good  prognosis  according  to  his  unit  system  of  rise  and  falL 
One  can  apply  Gibson's  principles  for  the  higher  counts  by  the  chart 
(Fig.  277),  as  suggested  by  Coons  and  Bratton.*  Sondern  substan- 
tially employs  this  same  type  of  chart. 

E.  E.  Smith-  shows  that  the  differential  blood-count  is  an  indi- 
cator of  the  activity  of  the  process  and  not  invariably  of  gangrene; 
but  if  the  absolute  leukocytosis  is  law  (l^elow  1 5,000),  with  high  poly- 
}U4ciears,  it  is  probably  gangrene. 

Gibson  further  holds  that  the  greater  the  disproportion  the  surer 
are  the  findings,  and  in  extreme  disproportions  the  method  has  proved 
itself  practically  infallible. 

As  the  relative  disproportion  between  the  leukocytosis  and  the 
percentage  of  the  poly  nuclear  cells  is  of  so  much  more  value  than  the 
findings  based  on  a  leuktx-yte  count  alone,  this  latter  method  should 
be  abandoned  in  favor  of  tlie  newer  and  more  reliable  procedure. 

The  negative  findings,  showing  no  relative  increase  or  even  an 
actual  decrease  of  the  proportion  of  the  polynuclears  cells,  while  of 
less  value,  show  with  rare  exceptions  the  absence  of  the  severer  forms 
of  inflammation. 

In  its  practical  applications  the  mcthcKl  is  of  more  frequent  value 
in  tlie  interpretation  of  the  severity  of  tlie  lesions  of  appendicitis  and 
their  sequelae. 

Though  N.  E.  Ditman,  in  a  paper  read  before  the  Obstetrical 
Section  of  the  Academy ,  November,  1906,  criticizes  the  differential 
count  as  of  doubtful  value,  Sondem^  shows  that  in  cases  quoted  the 
pus  was  encapsulated  in  such  a  way  that  no  toxic  absorption  occurred, 
and  also  demonstrates  that  polynuclear  increase  may  occur  in  other 
than  suppurative  conditions. 

It  is  a  well-known  fact  that  such  encapsulated  abscesses  may  occur 
without  marked  constitutional  symptoms,  hut  physical  signs  deiertnine 
their  presence. 

In  this  type  the  processes  are  less  active,  and  this  is  probably  the 
chief  cause, 

I  have  seen  a  very  low  leukocytosis  with  a  general  fatal  peritonitis, 
the  system  e\4dently  being  overwhelmed  by  the  poison.  The  physical 
signs,  with  increased  polynuclears  and  hyperinosis,  aid  our  diagnosis 
in  all  but  exceptional  cases. 

A  low  leukf>cytosis  with  high  polynuclear  count  also  shows  poor 
resisting  power  to  tlie  infection. 

To  recapitulate :  We  may  have  numerous  types  of  acute  append!- 
citis^  which  clinicallv  are  as  follows: 


*  Prognostic  and  Diagnostic  Value  of  the  Leukoc>^es  and  Differential  Count  in 
Acute  Abdominal  Infection,  N.  Y.  Med.  Jour  ,  July  21,  1909. 
^  Blood  Reactions  of  Inflammation,  Med.  Rec.,  Feb.  8,  1908. 
■  N.  Y.  Med.  Jour.,  June  26.  1907, 
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1,  Simple  catarrhal  appendicitis  with  mild  symptoms,   lasting 
a  few  days  to  a  week  or  ten  days;  often  secondan^  to  colitis,  intes- 
tinal disturbances,  or  fecal  impaction  in  the  caput  coli ;  blood  changes 
are  moderate  and  the  attack  soon  subsides  under  medical  treatment 
combined  with  the  ice-bag.     It  may  never  recur. 

2,  Acute  appendicitis  (diffuse),  symptoms  more  severe;  may  be 
adhesions  or  slight  exudation;  temperature  higher;  more  marked 
tenderness;  tumor  often  palpable,  but  may  disappear.  It  may 
become  chronic  or  recurrent,  or  occasionalh'  perforate. 

3,  Acute  appendicitis,  with  abscess,  chills,  tumor,  etc.,  present. 
Abscess  may  perforate, 

4,  Fulminating  type»  perforation  or  gangrene. 

Remote  Effects  of  Acute  Appeodicitis.— They  are  as  follows: 
Hemorrhage  from  perforation  of  a  bl CK>d -vessel ;  suppurative  pyle- 
phlebitis; pyelitis;  thrombosis  of  the  iliac  or  femoral  veins;  pulmonary 
embolism;  strangulation  of  the  bowel;  subsequent  symptoms  may 
occur  due  to  incomplete  removal  or  subsequent  adhesions.  Hartley 
has  noted  intestinal  paresis  in  ntiild  cases,  with  s^inptomsof  ileus  result- 
ing; also  infection  of  the  mesenteric  glands,  subsiding  in  some  cases 
after  appendectomy,  and  in  others  causing  subsequent  inliammation. 
Cellulitis  of  the  abdominal  w^all  has  occurred. 

Postoperative  stomach  and  intestinal  hemorrhage  after  appendi- 
citis operations  are  described  by  Schwalbach,^  who  collected  30 
cases.  They  are  more  frequent  in  children  and  in  men.  There 
are  hemorrhages,  erosions,  and  ulcerations  in  the  stomach  and 
intestines  due  to  thrombosis  in  the  circulatory  system  of  the  omen- 
tum and  mesentery. 

Chronic  Appendicitis.— This  may  follow  an  ordinar>'  acute 
attack  or  be  chronic  from  its  iocipiency. 

The  latter  often  is  secondar\^  to  chronic  intestinal  catarrh.  TTie 
patient  has  frequently  a  continuous  feeling  of  discomfort  in  the  ap- 
pendical  region;  slight  tenderness  on  pressure;  generally  intestinal 
and  frequently  nervous  disturbances  associated,  also  obstinate  con- 
stipation or  gastric  distur!>ances.  Some  of  the  symptoms  may 
simulate  gastric  or  duodenal  ulct;r,  or  cholelithiasis  or  achlorhydria 
haemorrhagica  gastrica  may  be  secondary,  or  there  may  be  persistent 
vomiting.  There  may  be  hyperacidity  or  h\T>o-acidity  of  the  stomach, 
or  achlorhydria  or  the  findings  may  be  normal.  Renal  disease  or 
renal  calculus  or  ureteral  calculus  may  be  simulated.  In  my  own 
experience  vomiting  is  not  so  prominent  a  symptom  in  chronic  appen- 
dicitis as  with  gastric  ulcer,  and  when  vomiting  occurs  it  more  fre- 
quentl)'  consists  of  food  rather  than  sour  liquid.  Nausea  is  more 
characteristic.  There  may  be  pain  or,  more  frequently,  distress  shortly 
after  eating,  which  may  continue  for  a  time.  The  pain  may  be  epi- 
gastric, but  is  more  frequently  indefinitely  or  plainly  abdominal 
in  chronic  appendicitis.  Pylorospasm  may  occur.  Orthoform  or 
»  Deulsch.  Zeit.  fur  Chir.  Bd.  95.  H.  1-5,  p,  141. 
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anesthesin  relieves  tlie  pain  of  ulcer,  but  not  that  of  chronic  appendi- 
citis. Slight  tenderness  or  discomfort  on  pressure  at  McBumey's 
point  may  be  present.  This  may  disappear  for  periods.  At 
times  no  tenderness  can  be  elicited  at  McBumey's  point,  but  is 
noted  at  Morris'  point.  There  may  be  exacerbations  of  acute 
attacks. 

Indiscretions  in  diet  often  cause  exacerbations  of  the  symptoms. 
In  some  of  these  cases  there  is  simply  a  chronic  catarrhal  condition, 
but  more  frequently  angulation  with  adhesions. 

Serious  conditions  are  at  times  found  in  the  appendix  in  these 
chronic  cases,  and  a  brief  reference  to  such  is  important.  A  patient, 
F.  J.  G.,  age  thirty-hve,  financier,  with  a  history  of  a  mild  appen- 
dical  attack  three  years  ago,  presented  the  following  symptoms:  For 
a  period  of  three  weeks  a  feeling  of  general  malaise,  appetite  capri- 
cious, pains  in  the  neck  and  Hmbs,  occasional  belching,  considerable 
intestinal  gas;  occasional  discomfort  and  tenderness  on  pressure  in 
t!ie  right  iliac  region.  Patient  at  times  awakened  by  gas-pressure; 
occasional  chilly  feelings.  He  came  to  the  office  for  examination: 
temperature  99°  F.:  slight  tenderness  on  pressure  over  the  appendix; 
somewhat  higher  and  nearer  median  line  than  usual;  leukocytosis 
10,000;  polynuclears  normal.  At  end  of  nine  days,  on  subsidence  uf 
symptoms,  appendectomy  by  Frank  Hartley.  The  base  of  the  ap- 
pendix and  about  2  inches  of  tlie  body  was  firmly  bound  to  the 
cecimi,  lying  almost  vertical.  There  was  then  an  acute  bend  (right 
angle),  and  about  i^  inches  pointed  out  free  into  the  abdominal 
cavity  toward  the  median  line.  The  appendix  lay  high  up.  The  tip 
was  bulbous,  contained  two  small  c€>ncretions,  and  there  ^vas  a  small 
sui>erhcial  ulceratiou.  With  ao  acute  attack,  perforation  and  gen- 
eral peritonitis  would  have  resulted. 

Chronic  appendicitis  is  the  t\^e  where  palpation  by  Edebohl's 
method  is  safe  and  of  value,  and  where  at  times  the  enlarged  apfx^n- 
dix  can  be  appreciated. 

The  patient  lies  on  his  back  with  the  thighs  flexed,  and  tlie  ex- 
aminer, placing  three  or  four  fingers  of  the  right  hand,  palm  side 
downward,  draws  them  over  the  abdomen  from  the  umbilicus  to  the 
anterosuperior  spine  of  the  ileum,  exerting  considerable  pressure. 
The  appendix  can  be  recognized  as  a  firm  cord.  Morris  reinforces 
this  hand  with  the  three  fingers  of  the  left  hand.  Gentle  palpation 
by  the  following  method  is  often  preferable  (Morris):  First  seek  the 
ascending  colon  as  a  landmark.  It  is  palpated  b\'  pressing  the  three 
fingers  of  the  left  hand  gently  l>eneatli  the  right  rectus  muscle  on  a 
plane  above  the  na\el.  and  then  drawing  the  fingers  away  so  that  the 
colon  slips  out  from  beneath  them.  Second,  follow  this  landmark 
down  until  the  cecum  is  reached.  Gently  indent  the  abdominal  wall 
with  these  fingers  at  the  site  of  the  appendix.  With  the  other  hand 
on  the  other  side  of  the  abdomen,  press  back  and  forth ^  so  the  cecum  is 
carried  back  and  forth  l^eneath  the  fingers.     If  this  fails,  press  the 
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feeling  fin^^ers  Ixrncath  the  inner  edge  of  the  cecum,  so  the  latter  will 
be  lifted  over  Uieir  tips  and  make  lateral  pressure  on  th.e  opposite 
side  as  before. 

It  has  been  at  times  recom- 
mended to  examine  with  tlie  pa- 
tient standing  erect  or  bending 
slightly  forward,  but  the  dorsal 
postin^e  is  preferable. 

In  the  chronic  cases  there  is 
generally  no  temfjeraturc  unless 
subacute  or  acute  exacerbations 
occur. 

Protective  Appendicitis  or 
Harmful  Involution  of  the  Ap- 
pendix. —  Symptoms  of  harm- 
ful involution  of  the  appendix 
(Morris) : 

I,  Symptoms  of  auto-intoxi- 
cation with  attacks  of  headache, 


Fig.  278. — An  appendix  which  was 
quite  normal  m  exltmal  ^appearaiice^ 
but  it  felt  harder  than  normal  on  fial- 
pation,  and  longitudinal  st^ction  shows 
thu  inner  coats  to  have  I  teen  rt^placed 
by  connectivf  tissue,  with  total  obliter- 
ation of  the  kitnen.  The  patient  had 
suffered  from  ix:casional  attacks  of  pain 
in  the  appendical  region,  and  from  in- 
testinal dyspepsia,  both  of  which  dis- 
appeared on  removal  of  the  appendix 
(Morris). 


Fir,  2 79, —Two  apiJcodiccs  m  which 
all  structures  had  practically  hccii  re- 
placed by  connective  tissue,  but  enough 
ncrve-filaraents  had  remained  lo  cause 
persistent  intestinal  dyspepsia,  for 
which  the  patients  had  received  ircal- 
metit  by  authorities  without  pcrtnau- 
cut  result,  until  the  api>etidices  were 
removed.  Both  patients  then  l^ecatne 
well  (MorrisK 


nervousness,  poor  appetite,  etc.  2.  Chronic  intestinal  dyspepsia.  3. 
Discomfort  in  the  appendical  region.  4.  An  appendix  feeling  hard 
and  narrow  on  palpation,    5.  Hyperesthesia  of  the  right  lumbar  plexus* 
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There  are  persistent  distention  of  the  cecum  and  ascendinj^  colon, 
with  gas  and  a  sensation  of  discomfort  in  the  appendical  region. 
In  some  cases  there  may  be  acute  k>cal  pain  and  tenderness,  but  not 
enough  to  send  the  patient  to  bed.  They  are  rather  apt  to  stay  up 
and  about  on  account  of  their  general  irritability.  In  others  there  is 
merely  a  sensation  of  warmth  in  the  appendical  region,  which  fluctuates 
in  intensity  from  day  to  day  and  may  be  sometimes  absent.  In 
Figs.  2781  279  are  depicted  three  ap|>endices  which  were  removed  for 
this  condition.^  The  paiient  has  a  tendency  to  press  upon  the  abdo- 
men at  that  p€jint  or  to  lean  against  a  table.  The  sensation  may  pass 
away  for  a  few  hours  or  days,  but  tends  to  recur  and  last  for  years. 

On  palpation  the  involution  ap|>endix  feels  narrow  and  hard* 
There  is  no  histnry  of  acute  or  chronic  appendicitis.  The  type  gen- 
erally occurs  in  those  ov^r  Uvent\  In  e  or  thirty  years  of  age. 

Diagnosis  and  Differential  Diagnosis.— Abdominal  pain,  becom- 
ing localized  in  the  right  iliac  fossa;  tenderness  at  AlcBurney's  point; 
rigidity  uf  tlie right  rectus;  temperature;  rapid  pulse;  gastro-intestinal 
disturbances;  in  some  cases  the  presence  of  tumefaction  and  in  others 
the  subsequent  development  of  jieritonitis — are  all  diagnostic  of 
appendicitis.  In  addition,  there  are  tlie  dilTerential  leuktxyte  count 
and  hyperinosis,  wliich  are  an  aid  to  diagnosis. 

Renal  colic  wnth  calculus  tmpactfd  in  the  right  ureter  mav  simo- 
late  appendicitis,  but  there  are  the  histtiry  of  acute  pain  in  the  kidney, 
burning  sensation  of  the  urine,  and  drawing  up  of  the  right  testicle, 
with  sand,  gravel,  or  blood,  etc.,  in  the  urine.  The  x-ray  may  give 
information.     Movable  cecunr  has  been  mistaken  for  appendicitis. 

With  Diet  Is'  crisis  there  are  the  movable  kidney,  the  history  of 
the  attack,  and  the  kidney  is  swollen  and  sensitive. 

In  intestinal  colic  the  pain  is  relieved  after  passage  of  flatus. 

In  biliary  cttlic  the  pain  radiates  to  the  back  and  up  to  the  right 
shoulder,  usually  with  a  previous  history  of  gall-stones,  etc. 

In  perforation  of  the  gall-bladder  or  duodenum  the  contents  gravi- 
tate toward  the  appendix ;  and  this  ptjssibility  must  always  be  consid- 
ered in  apparently  acute  perforative  appendicitis.  In  these  cases  the 
sudden  acute  pain  occurs  in  the  epigastrium  and  right  hypochondriiun. 
Osier,  in  the  Johns  Hopkins  Bulletin,  July  August,  1904,  in  an  article 
entitled  "  The  Surgical  Importance  of  t!ie  Visceral  Crises  in  the  Ery- 
thema Group,"  calls  attention  to  the  fact  that  abdominal  patn  in  the 
ePr^thema  group  occurs  in  angioneurotic  edema;  with  simple  urticaria; 
with  Henoch's  purpura;  witli  erythema  multiforme,  and  in  otiier  con- 
ditions in  which  skin  lesions  only  occur  late  in  the  chsease.  Alusser,  in 
Amer.  Med.,  March »  ic)04,  reported  cases.  (Dsler  descriljcs  purpura, 
various  types  of  erythema,  urticaria,  and  angioneurotic  edema  with 

'  Protective  Ap[>endicilis,  pp.  99-T03  Dawn  of  the  FourLb  Era  in  Surgery 
(Morris), 

'With  movable  oecmti  there  is  local  distention  (t>inpanites)  of  the  cecum, 
and  the  condition  is  u-^iuaUy  associated  with  enteroptosis  and  its  symptoms, 
Syniploms  iire  not  acnic 
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visceral  lesions  in  Iiis  Practice  of  Medicine.  A,  B,  Johnson^  reports 
cases  of  Henoch's  purpura  wiUi  initial  abdominal  symptoms,  colic, 
pain,  rigidity,  vomiting,  temperature,  leukocytosist  etc,  the  cases 
closely  mimicking  acule  appcyidkitis.  In  fact,  until  the  eruption  and 
joint  lesions  appeared,  diagnosis  was  impossible.  In  women  tlie  dif- 
ferential diagnosis  between  an  inflamed  low  appendix  and  salpingitis 
is  sometimes  difficult,  as  they  frequently  are  asscx^iated. 

Tenderness  of  both  lumbar  ganglia,  however,  shows  pelvic'  trouble, 
and  when  the  hypersensitiveness  is  greater  on  the  right  side,  that  the 
appendix  and  tubes  are  both  diseased;  with  salpingitis,  there  is  no 
tenderness  at  McBurney's  p(jint  with  the  patient  on  the  left  side. 

With  pneumonia,  especially  central  near  the  right  base,  and  with 
diapln-agmatic  pleurisy,  there  is  occasionally  in  the  early  stages 
pain  trattsf erred  to  the  right  iliac  fossa,  and  mistaken  for  appendicitis. 
This  possibility  must  be  considered.  The  physical  examination  of 
the  lungs  and  puhiionary  symptoms  should  Ix;  carefully  observ'ed, 
Determination  of  Head's  zones  is  of  valne;  the  zone  for  the  lungs 
is  from  the  first  to  the  ninth  dorsal  segment,  chiefly  the  third «  fourth, 
and  tifth,  which  give  hyperalgesia  over  the  thorax.  With  appendi- 
citis hyiXTalgesia  is  below  the  umbilicus. 

Hyperesthesia  of  the  right  lumbar  ganglia  is  absent  in  pneumonia 
without  involvanent  of  the  appendix.  In  other  words,  no  hypersen- 
sitiveness of  the  right  lumbar  ganglia  on  deep  pressure,  then  no 
appendicitis.     Look  for  inflammation  elsewhere  according  to  Morris. 

In  typhoid  fever  there  may  be  pain  in  the  right  iliac  fossa  and 
appendicitis  is  often  a  complication. 

In  simple  typhoid  there  is  no  leukocytosis,  but  leukopenia. 

In  typhoid  with  appendicitis,  in  addition  to  the  right  iliac  pain 
and  tenderness,  the  presence  of  leukocytosis,  increased  polynuclears» 
and  hyperioosis  make  the  diagnosis  of  appendicitis.  Luckett*  has 
reported  a  case  of  torsion  of  the  greater  omentum  complicated  by 
acute  appendicitis,  in  which  the  diagnosis  of  acute  appendicitis  with 
probable  abscess  was  apparently  justified  by  the  s)  mptoms.  This  is 
an  interesting  possibility  to  remember. 

As  an  aid  to  difTcrential  diagnosis  in  affections  of  the  x'iscera, 
the  determination  of  Head's  zones  (cutaneous  hyperalgesia)  is  of 
value.  This  is  especially  true,  I  Ix^ieve,  in  the  ditlerentiation  of 
appendicitis  from  the  conditions  to  which  1  have  just  referred. 
Head  found  that  in  many  visceral  affections,  if  the  sensitiveness  of 
the  skin  was  tested  by  running  a  pin  point  over  the  cutaneous  sur- 
face, there  could  be  shown  to  exist  areas  over  which  there  was  a 
more  or  less  h\^ersensitiveness  to  pain.  These  areas  were  constant 
and  distinct,  could  be  mapped  out  on  the  surface  of  the  skin,  and. 

*  Conditions  Simulating  Appendicitis,  N.  Y.  Slate  Jonr.  of  Med..  March,  igio 
^  The  New   Point   in   Diagnosis   Between   Appendicitis  and  Tubal   Disease 
(Morris),  Amer.  Jour,  of  Obstet.,  igoQ,  vol.  Ix,  No.  5. 
*Jour*  Amer.  Med.  Assoc.,  April  23,  tgto. 
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when  present,  were  almost  an  infallible  sign  of  an  affection  of  the 
organ  to  which  they  corresponded.  The  skin  tenderness  was  super- 
ficial and  extended  over  definite  areas  which  never  overlapped  one 
another.  Each  area  or  zone  of  hyperalgesia  had  a  "  maximum  region'* 
which  often  corresponded  to  Uie  seat  of  pain.  These  areas  were  sen- 
sitive to  heat  and  cold,  but  not  to  simple  touch. 

The  areas  corresponded  to  segments  of  the  spinal  cord,  not  to  the 
distribution  of  peripheral  ner\^es  or  spinal  nerve-roots.  The  zones 
were  named  according  to  the  segments  of  the  cord:  cervical,  i  to  7; 
dorsaL  1  to  12;  lumbar,  i  to  5;  sacral,  i  to  4.  They  were  broader 
in  front  at  the  median  line,  narrowed  at  the  side  of  the  body,  and 
again  broaden  out  near  the  spinal  column.  The  zones,  as  a  rule, 
never  extend  l>eyond  the  median  line  in  front  or  behind.  Head 
gives  the  following  zones  for  the  abdominal  viscera. 

Stomach,  sixth,  seventh,  eighth,  and  ninth  dorsal.  Cardiac  end, 
sixth  and  seventh  dorsal,  right.  Pyloric  end,  eighth  and  ninth 
dorsal,  left. 

Liver,  eighth,  ninth,  and  tenth  dorsal,  right. 

Gall-bladder,  eighth  and  ninth  dorsal,  right. 

Intestines,  ninth,  tenth,  ele\*enth,  and  twelfth  dorsal. 

Colon,  ninth,  tenth,  and  eleventh  dorsaL 

Cecnm  and  appendix  vermiformis,  tenth  and  eleventh  dorsal,  right. 

Kidney,  tenth  dorsal,  sometimes  eleventh  dorsal. 

Ureter,  eleventh  and  tw^elfth  dorsal,  first  lumbar. 

Bladder  (first?),  second,  third,  and  fourth  sacral. 

Uterus,  tenth,  eleventh,  and  twelfth  dorsal,  first  lumbar. 

Appendages,  eleventh  and  twelfth  dorsal,  first  lumbar. 

Head  first  tested  sensitiveness  to  pain  by  pinching  up  folds  of 
skin  and  later  by  stroking  the  skin  with  the  point  of  a  sharp  pin, 
Elsberg'  and  Xeuhof  suggest  the  followhig  method  of  examination: 

"  A  sharp  pin  is  held  l^etween  the  thumb  and  index-finger  of  the 
right  hand,  the  nail  of  the  index-finger  resting  on  the  patient's  skin. 
The  pin  is  then  made  to  tra\'erse  slowly  the  surface  of  the  skin, 
care  being  taken  that  the  nail  of  tlie  index-finger  presses  equally 
along  tlie  area  examined.  Tlie  patient  is  instructed  to  say  *  now  *  as 
soon  as  the  pin  stroke  l>ecomes  painful, 

"  In  examining  the  skin  of  the  abdomen  for  hvperalgesic  areas,  the 
pin  traverses  the  abdomen  from  side  to  side  and  from  above  down- 
ward; the  points  at  which  the  patient  complains  of  pain  are  marked. 
In  this  manner  it  is  possible  to  map  out  areas  on  the  skin,  and  when 
such  an  area  has  been  found,  the  pin  is  made  to  approach  it  from 
all  sides,  so  that  its  form  and  position  can  be  determined.  Care 
mtist  be  taken  that  the  pressure  of  the  pin  point  remains  constantly 
the  same,  especially  as  the  pin  passes  over  tlie  groin  and  slips  off  the 
costal  border  or  over  the  crest  of  the  ileum. 

"  After  the  zone  has  been  thus  mapped  out  on  the  skin  tlie  pro- 
*  Amer,  Jotir.  Med.  Sci.,  Nov.,  1908. 
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cedure  is  repeated  a  secx^nd  time,  and  now  it  is  a  good  plan  for  the 
operator  to  control  both  patient  and  himself  by  keeping  both  the 
patient's  and  his  own  eyes  away  fnim  the  pin. 

'*  The  hyperalgesia  is  soinetimes  so  marked  that  the  patient  will 
shrink  or  cry  ont  as  soon  as  the  border  of  the  zone  is  reached.  In 
very  young  children  the  examination  is  useless,  but  older  children 
will  give  correct  answers. 

"If  the  examination  is  carried  out  in  the  manner  above  described 
it  will  be  possible,  in  a  large  number  of  patients  with  visceral  affec- 
tions, to  map  out  areas  of  hv^XTulgcsia  extending  from  the  median 
line  in  front  to  the  spines  behind.  The  '  maximum  *  areas  can  often 
be  mapped  out  lying  within  the  boundaries  of  the  zones;  sometimes 
only  the  '  maxima  '  are  present.  Sometimes  several  *  maxima  *  are 
found  in  one  zone." 

The  zones  appear  early  in  the  course  of  \isceral  aflfections,  and 
frequently  persist  throughout.  They  have  been  reported  as  appear- 
ing very  early:  for  example,  in  the  commencement  of  acute  appendi- 
citis, while  the  pain  was  still  in  the  epigastric  region  and  there  was  no 
local  tenderness  at  McBurney*s  point,  the  zone  for  the  appendix  was 
discovered.  Shortly  after  the  t\^ic  symptoms  appeared.  One  must 
rememljer  the  following  (Elsljcrg): 

1 .  The  characteristic  zone  may  appear  after  palpation  of  the  dis- 
eased organ. 

2.  The  hyperalgesic  zone  will  not  appear  on  examination  until 
fifteen  to  thirty  minutes  have  elapsed  after  removal  of  the  ice-bag  or 
hot-water  bag,  if  such  liave  been  applied. 

J.  The  disappearance  of  the  zone,  as  a  rule,  follows  relief  of  the 
lesion  of  the  affected  viscus. 

4.  The  zones  may  disappear  temporarily  after  repeated  examina- 
tions in  close  succession.     Later  they  reappear. 

5.  The  disappearance  of  the  zone,  together  with  persisting  or  in- 
crreasing  symptoms,  is  probably  a  sign  of  ill  omen. 

6.  The  zones  are  not  invariably  present-  While  the  absence  of  a 
characteristic  zone  in  a  suspected  affection  of  an  abdominal  organ 
does  not  mean  that  there  may  not  be  disease  of  that  organ,  the  pres- 
ence of  the  zone  means  that  there  is  an  undoubted  lesion.  From  this 
one  must  not  conclude  that  the  viscus  which  gives  the  zone  is  the 
one  which  causes  all  the  sytupimnSf  for  we  may  get  a  zone  from  an 
organ  which  is  secondarily  affected. 

7.  The  presence  of  areas  of  skin  hyperalgesia  corresponding  to 
several  viscera  may  mean  a  aymbincd  lesion  oj  sr.'eral  adjoining  m- 
cera,  although  it  may  occasionally  mean  disease  of  the  spinai  cord 
itself, 

8.  The  presence  of  a  Head  zone  alone  must  not  be  the  only  fac- 
tor in  arriving  at  a  diagnosis,  but  it  must  be  used  in  conjunction 
with  other  signs  and  symptoms.  When  one  is  in  doubt  as  to  wiiich  of 
several  viscera  is  the  seat  of  the  lesion,  the  presence  of  the  charac- 


I 


APPENDICITIS 


759 


teristic  zone  has  been  an  aid:  for  example,  in  differential  diagnosis 
between  appendicitis  (with  retrovx-rtcd  appendix)  and  kidney  and 
gall-bladder  disease,  or  between  appendicitis  and  salpingitis.  It 
seems  preferable  to  adopt  Elsberg's  methcjd  and  speak  of  the  zones 
by  the  names  of  the  viscera  to  which  they  lx;long.  The  position 
of  his  zones  vary  a  trifle  from  Head's,  and  are  as  follows : 

Thus,  the  stomach  zone  corresponds  to  the  seventh,  eightli,  and 
ninth  segments  of  Head  (according  to  Head,  sixth,  seventh,  eighth, 
and  ninth);  the  gall-bladder  zone,  to  the  eighth  and  ninth  segments 
on  the  right  side  (same  as  Head's  diagrams);  the  appendix  zone,  to 
the  tenth  and  eleventh  segments  of  Head  on  the  right  side.  It  will  lie 
found,  in  the  description  of  the  zones,  that  the  limit  of  the  posterior 
portions  is  not  absolute-  Thus,  in  describing  tlie  gastric  zone,  that 
it  extends  from  the  sixth  to  the  tenth  vertebrse  approximately. 
The  zones,  except  the  gastric  zone,  stop  sharply  at  the  posterior 
median  line,  but  their  upper  and  lower  margins  are  more  variable. 

The  zone  appears  on  ilmt  side  of  the  body  on  which  the  affected 
organ  has  its  nervaus  connections,  tlie  side  on  which  the  organ  is  nor- 
maily  situated.  If  an  or^an  belongs  on  the  left  side,  the  hyperalgesic 
zone  will  be  fouftd  an  that  side,  even  if  the  organ,  through  disease  or 
mobility,  lies  on  the  oth^  side  of  the  body. 

Those  areas  are  called  ''  objective  zones  **  when  the  patient  suf- 
fers actual  pain  as  the  stroking  pin  enters  them.  All  less  painful 
zones  will  be  called  ''  subjective  zones,"  By  an  *'  anterior  zone  "  we 
mean  an  anterior  maximal  area;  by  a  '*  posterior  zone,"  a  posterior 
maximal  area. 

The  Stonmch, — The  complete  gastric  zone  was  found  to  be  un- 
common. It  extended  as  a  broad  belt  all  around  the  body.  At 
times  only  a  portion  of  it  showed  on  examination. 

In  the  median  line  in  front  it  extends  from  the  xiphoid  almost 
to  the  navel;  it  then  passes  upward  and  backward  on  both  sides  to- 
ward  the  spine,  where  it  extends  from  the  sixth  to  the  tenth  vertebra 
(approximately)*  Incomplete  zones  are  more  frequent,  either  an 
anterior  portion  extending  to  the  right  or  to  the  left,  or  on  both 
sides  of  tlie  anterior  median  line. 

In  Figs.  280  and  281,  the  various  zones  are  depicted  on  the  ante- 
rior and  posterior  surfaces  of  the  body. 

The  Duodenum. — The  duodenal  zone  lies  between  tlie  gall- 
bladder and  the  appendix  zones.  It  lies  almost  completely  to  the 
right,  but  occasionally  extends  slightly  to  the  left  of  the  anterior 
median  line.  Anteriorly  it  is  broad;  its  upper  limit  is  about  on  a 
horizontal  line  midway  between  the  umbilicus  and  the  ensiform  car* 
tiiage;  its  lower  border  is  a  little  lx»low  the  umbilicus.  It  extends 
backward  and  slightly  upward,  and  narro%vs;  at  the  anterior  axillary 
line  it  is  very  narrow  (about  it  inches);  it  then  becomes  broader, 
and  is  lost  about  the  mid  scapular  liue.  It  corresponded  roughly  to 
the  tiinth  dorsal  zone  of  Head. 
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With  a  perforating  duodcital  ulcer,  intestinal  cmii^nts  gramiate 
to  the  appeftdical  region.  If  the  ulcer  was  occult,  differeatial  diag- 
nosis from  appendicitis  may  be  difficult.  Presem:€  of  the  typic 
zone  may  prove  of  assistance. 

Gall-bladder  and  Liver. — This  zone  is  present  in  acute  affections 
of  the  gall-bladder  more  often  than  in  any  other  acute  intra-abdominal 
afltection.  In  these  cases  tJie  Head  zone  has  often  been  a  valuable 
diagnostic  aid.  In  many  cases  an  enlarged,  tender,  and  palpable 
gall-bladder  makes  the  diagnosis  easy,  but  the  recognition  of  the 
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Fig.  280. — Head*s  zones.  The  general  location  and  outline  of  the  zodcs 
of  cutaneous  hy|ieralgesia  for  s-omc  «f  the  abdominal  vji»ccra.  Anterior  view 
The  maxima  are  deeply  shaded.  Only  the  left  half  of  the  gastric  zone  is  ifivco. 
The  ureteral  zone  consists  of  a  scries  of  maxima  (diagnunmalic)  (Elsbcrs  and 
Neuhofh 

disease  is  often  diffictilt  or  impossible  in  stout  patients  without 
jaundice^  with  marked  abdominal  distention  and  rigidity.  These 
patients  may  refer  their  pain  to  the  right  lower  aMomen,  and  may 
have  their  tenderness  in  this  region.  Actite  intestinal  obstruction, 
acute  pancreatitis,  or  acute  appendicitis  are  diagnoses  often  made. 
In  some  patients  the  presence  of  a  zone  of  hyperalgesia  has  been 
the  only  localizing  sign. 

The  gall-bladder  zone  lies  in  the  right  half  of  the  abdomen,  above 
the  le%'et  of  the  umbilicus.  The  complete  zone  starts  exactly  at  the 
median  line  in  front*  extending  from  some  distance  below  the  xiphoid 
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to  a  short  distance  above  the  naveK  Tracing  it  backward,  it  slants 
obliquely  upward  and  becomes  narrow,  passing  partly  over  and  partly 
below  the  costal  arch.  It  is  narrowest  at  the  midaxillary  Hnet  where 
it  is  about  2  inches  wide.  Posteriorly  it  becomes  broader,  and  at  the 
spines  it  is  about  as  wnde  as  in  front.  In  some  cases  more  or  less  of 
the  anterior  portion  only  has  been  present  (maximal  area). 

Kidney  and  Ureter- — The  kidney  zone  is  wide  at  the  posterior 
median  line»  w^here  it  l>egiiis,  and  gradually  narrows  anteriorly.  Its 
greatest  breadth  is  at  the  spinal  column.  It  narrow^s  to  make  a  tri- 
angular  area,  with  a  rounded  apex,  situated  a  litlle  to  that  side  of 
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Fig.  281. — Head's   zones.     The  general   location   and  outline  of  the   posterior 
parts  of  the  zones  (diagram  mat  re)  tElsberg  and  Nenhof). 

the  anterior  median  line  on  which  the  zone  lies.  It  never  quite 
reaches  the  anterior  median  line.  Each  zone  is  strictly  limited  to 
its  half  of  the  body.  There  is  no  difference  in  contour  between  the 
right  and  left  kidney  zones.  The  kidney  zones  are  complicated  by 
the  additional  ureteral  zones  that  are  present  in  certain  cases.  The 
ureteral  zone  springs,  so  to  speak,  from  the  lower  margin  of  the 
kidney  zone  at  the  anterior  axillars^  line.  In  an  average  adult  it  is 
about  3  inches  wide  at  its  beginning.  It  narrows  in  its  downward 
course,  and  passing  obliquely  dow^nward  and  forward,  it  terminates 
on  its  side  of  the  penis  and  scrotum  in  the  male ;  the  labia  in  the  female. 
After  the  first  narrowing  it  widens  again  wx-11  below  the  umbilical  level. 
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In  the  male,  it  can  be  ascertained  that  the  zone  spreads  fan  shape  to 
Uie  anterior  median  hue  over  the  pubic  area  and  its  half  of  the  scrotal 
and  penile  skin.  There  are  anterior  and  posterior  kidney  inaxiisaJ 
areas.  The  ureteral  zone  seems  to  be  made  up  of  a  series  of  maxima. 
The  kidney  and  ureteral  zone  is  must  often  present,  as  in  the  other 
iotra-abdominal  afTections,  in  the  presence  of  pain  and  tenderness. 

In  the  differential  diagnosis  of  septic  infarction  of  the  kidney, 
pyelonephritis,  etc,»  from  retroverted  appendix  (appendicitis),  deter- 
mination of  tlie  kidney  zone  is  of  value,  taken  in  connection  with 
Brewer's  sign,  urinary  analysis,  etc,  (author). 

Vermiform  Appendix<^The  zone  begins  at  the  median  line  in 
front,  sometimes  a  little  to  its  left,  from  a  point  a  short  distance 
below  the  umbilicus  to  one  equally  distant  from  the  symphysis 
pubis.  It  narrows  toward  the  anterior  axillary  line  to  a  width  of 
about  2  inches  (average  adult).  From  this  line  it  widens  and  spreads 
to  the  posterior  median  line  from  the  eleventh  dorsal  to  the  second 
lumbar  spines  (approximately).  At  the  anterior  median  line  there 
is  often  a  tongue -like  downw^ard  extension  of  the  zone  (Figs.  280 
and  281).  There  is  an  anterior  maximal  area  which  is  sometimes 
present  alone.  It  may  be  that  the  "appendix"  zone  is  really  an 
**  apj^ndix  and  cecum  "  zone,  because  the  cecum  is  so  frequently 
involved  in  appendicitis.  Sometimes,  w^hen  an  ice-bag  has  Ijeen 
employed  over  the  appendix  region^  only  the  posterior  half  of  the 
zone  is  present. 

Diagnosis  has  been  aided  in  a  considerable  number  of  the  patients 
by  the  presence  of  the  zone,  especially  in  that  large  class  of  acute 
cases  in  which  the  abdomen  is  rigid  and  there  is  no  palpable  mass. 
The  zone  has  been  of  the  greatest  value  in  helping  to  differentiate 
betw^een  diseases  of  the  appendix  and  those  of  the  gall-bladder  or 
right  uterine  adnexa. 

The  absence  of  a  zone  is  of  no  significance.  If  a  patient  com- 
plains of  symptoms  which  resemble  appendicitis,  and  a  zone  is  not 
present  in  the  right  lower  abdomen,  it  is  well  to  look  elsew^here  for 
hyperalgesia.  Thus  in  cases  of  beginning  pneummiia  that  had  con- 
siderable  pain,  tenderness,  and  rigidity  in  the  right  iliac  region,  the 
presence  of  hyperalgesia  over  the  thorax  first  lead  to  careful  examination 
of  the  lungs. 

Intestines. — Head  gives  the  zone  as  corresponding  to  the  ninth, 
tenth,  eleventh,  and  twelfth  dorsal  segments  of  the  spine.  Elsberg 
does  not  find  these  uniform.  He  shows,  how^ever,  uniform  zones  in 
ileocecal  tuberculosis  and  in  perforation  of  the  ileum. 

Ileocecal  Tuberculosis* — There  is  a  large  area  of  h>'peralgesia 
occupying  the  whole  right  lower  abdomen  down  to  Poupart's  hga- 
mentj  often  extending  a  little  to  the  left  of  the  median  line,  and 
posteriorly  becoming  lost  about  the  posterior  axillary  line. 

Perforation  of  the  Eeum. — The  zone  resembles  that  of  ileocecal 
tuberculosis,  but  extends  more  to  the  left  of  the  median  line. 
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Uterus  and  Adnexa* — Head  describes  differences  l^etween  the 
zones  for  the  uterus,  the  o%'ar\%  and  the  tulse.  Elsberg  differs  some- 
what: The  zone  for  tlie  right  adncxa  hcs  on  the  right  half  of  the 
median  hne:  that  of  the  left  adnexa  on  the  left  half;  the  zone  for 
the  uterus  is  a  combination  of  the  two.  There  is  no  diflerence  be- 
tween the  zones  for  the  right  and  left  adnexa.  Beginning  some 
distance  above  Poupart's  ligament,  the  upper  margin  of  the  zone 
rons  parallel  to  it,  and  pursues  this  obliquely  upward  course  to  the 
spine  of  the  second  lumbar  vertebra  (approximately).  The  lower 
margin  is  a  long,  tongue-like  process  that  extends  half-way  down 
the  thigh  on  its  inner  aspect.  The  lower  margin,  as  it  passes  a 
short  distance  below  the  anterior  su{>erior  spine  of  the  ileum,  ap- 
proaches the  upper,  tlie  average  breadth  of  the  zone  here  being 
3  inches.  The  lower  border  then  passes  horizontall>-  back^vard 
over  the  buttt^ck  to  reach  the  posterior  median  line  partly  over  the 
sacrum.  Sometimes  the  upper  half  of  this  zone  is  l>etter  developed, 
sometimes  the  lower:  these  may  l^e  considered  maxima. 

Diagnosis  in  the  diseases  of  the  uterus  has  not  been  aided  by 
the  presence  of  a  zone.  Elsl>erg  states  that  in  about  half  of  the 
cases  of  dysmenorrhea  and  of  endometritis  with  pain  the  zone  was 
present.  Some  of  the  cases  of  retroflexion,  retroversion,  antertexion, 
and  prolapse  sfiowed  the  zone.  It  was  present  in  the  5  cases  of 
uterine  polyp  that  he  observ^ed  fall  of  them  had  pain).  It  was  not 
present  in  tumors  of  the  uterus,  except  in  a  few  cases. 

In  diseases  of  the  tubes  and  ovaries,  especially  those  of  the  right 
side,  tlie  zones  have  been  of  diagnostic  value. 

I  can  substantiate  these  observations  of   Elslx^rg  and   Neuhof,  , 
and  l>elieve  that  the  tests^  for  Head's  zones  are  a  valuable  aid  in 
differential  diagnosis,  especially  in  appendicitis. 

Prognosis. — There  is  always  an  element  of  uncertainty  in  every 
case  of  appendicitis,  and  it  is  well  to  be  guarded  in  every  acute  case 
when  expressing  an  opinion;  for  an  apparently  simple  C-ase  may 
suddenly  show  dangerous  or  even  fata!  symptoms.  It  is  a  well- 
known  fact  that  in  the  simple  catarrhal  cases  there  may  never  be  but 
one  attack,  perfect  recovery  resulting. 

Many  cases  of  exudation  or  abscess,  especially  of  the  old  cases  of 
so-caUed  perityphlitis,  have  recovered  without  operation. 

Sahli  has  collected  7213  cases;  of  these,  473  were  ojierated  on, 
6740  were  not. 

Of  the  latter,  591  (8.8  per  cent.)  died;  6194  (91.2  per  cent.)  recov- 
ered; recurrences  took  place  in  4593  cases;  of  these  3653  recovered 
without  a  second  recurrence. 

Nothnagel  claims  that  80  per  cent,  of  cases  of  circumscribed 
appendicitis  recover  under  medical  treatment. 

The  fact  that  a  patient  has  recovered  under  medical  treatment 
from  one  or  two  attacks  during  a  period  of  several  years  is  00  guarantee 
*  Amer.  Jour.  Med.  Sci.,  Nov.,   1908. 
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that  a  fatal  issue  may  not  ultimately  occur.  If  a  simple  catarrhal 
attack  wcurs,  with  moderate  symptoms  and  no  marked  changes  in 
the  blood,  tlie  prognosis  for  immediate  recovery  is  certainly  favor- 
able. If  no  attacks  occur  during  several  years,  the  chances  of  sub- 
sequent attacks  are  lessened.  In  all  statistics  of  a  second  attack 
and  subsequent  apparent  cure,  the  history  should  be  investigated 
for  some  years.  In  many  cases,  when  recurrence  has  taken  place, 
we  find  chronic  appendicitis  and  practically  invalidism  as  a  result. 

If  in  acute  cases  there  are  marked  blood  changes  with  high  poly- 
nuclear  count  the  danger  is  imminent. 

Treatment. — The  medical  treatment  can  be  summed  up  ver>' 
briefly.  Absolute  rest  in  t>ed  in  the  dorsal  position.  The  bowel 
and  urine  evacuation  should  occur  witli  the  patient  confined  to 
bed. 

The  physician,  having  made  his  diagnosis  of  acute  appendicitis, 
to  the  exclusion,  of  course,  of  general  peritonitis,  should  pursue  tlie 
following  course:  All  food  and  even  water  at  first  should  be  pro- 
hibited by  mouth.  Sonnenburg  recommends  the  castor  oil  treatment 
of  appendicitis,  but  the  writer  believes  it  dangerous.  No  catkartic 
slwtild  at  this  time  be  given.  Thirst  can  be  relieved  by  rinsing  the 
mouth  with  cold  water,  by  small  rectal  injections  of  2  to  3  ounces 
(60.0-90.0)  of  hot  normal  salt  solution  at  105^  to  108°  F.,  or  by  proc- 
toclysis. If  there  is  much  distention,  or  if  nausea  or  vomiting,  lavage 
should  be  carefully  performed.  In  these  methods  I  agree  with  Ochs- 
ner*  In  the  following  I  diiler.  If  the  lavage  does  not  markedly  relieve 
the  distention  (if  such  t>e  present),  I  would  then  advise  the  physician 
to  personally  gently  wasli  the  bowel  with  tul>e  and  funnel,  after  the 
methcKi  of  lavage.  Only  about  a  quart  of  normal  saline  in  all,  at  no'* 
F.,  need  be  employed,  allo%ving  a  few  ounces  to  flow  in  and  then 
siphoning  it  out.  This  practically  mechanically  carries  ofT  the  gas 
and  has  little  influence  in  producing  active  peristaltic  action.  A 
similar  technic  is  employed  in  acute  distention  of  typhoid  fever  with 
active  hemorrhage.  He  sliould  carefully  note  the  patient's  tempera- 
ture, the  rapidity  and  character  of  the  pulse»  and  the  ratio  of  pulse  to 
temperature.  When  feasible,  I  advocate  blood  examination  in  every 
case^  though »  of  course,  it  is  in  some  cases  impossible.  The  physician 
should  return  to  his  case  in  two  to  three  hours  for  the  purpose  of  further 
examination.  The  ice-bag  should  be  applied  to  the  painful  area  at 
the  first  visit. 

The  pain  in  almost  every  case  can  be  controlled  by  the  use  of  an 
ice-bag  of  light  weight  and  a  small  amount  of  ice  therein,  so  arranged, 
supported  by  a  circle  of  gauze,  that  only  the  sensitive  area  is  touched 
by  it.  A  thin  layer  or  two  of  gauze  can  be  placed  l^etween  the  bag 
and  the  skin,  so  no  damage  can  t>e  done  by  the  cold,  which  should 
be  continuously  applied.  The  bag  can  also  be  suspended  from  a 
barrel  hoop  to  take  off  the  weight,  but  the  former  method  is  the  sim- 
plest. 
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In  emergency  I  have  used  bits  of  ice  tied  up  in  dress  shields  or 
in  pieces  of  rubber  tissue  as  a  substitute  for  the  bag. 

On  the  third  visit  or  the  one  thereafter  (all  of  which  visits  should 
be  made  within  a  total  period  of  nine  to  twelve  hours)  some  definite 
determination  as  to  ^  proper  course  to  follow  at  that  specific  time  can 
be  made.  Lavage  may  again  be  indicated  to  relieve  distention,  or 
even  the  special  intestinal  washing,  as  previously  described.  Fre- 
quently, however,  under  abstention  from  food  and  drink  and  the 
application  of  ice  the  tympanites  will  be  markedly  relieved  and 
pliy^cal  examination  be  comparatively  easy.  If  there  is  a  history 
of  long  constipation,  and  on  examination  a  fecal  accumulation  can  be 
determined  in  the  ceciun,  I  resort  to  radical  treatment. 

Fecal  acctmiulation  with  gaseous  distention  is  an  actual  danger 
by  causing  pressure  on  the  inflamed  appendix.  I  always  resort  in 
such  cases  to  enema  or,  preferably,  gentle  intestinal  irrigation  once 
or  twice  a  day  every  day  with  normal  saline  solution,  with  two  tubes 
or  a  recurrent  tube,  using  2  to  3  or  4  quarts  at  each  lavage,  only  \ 
pint  at  a  time,  at  110°  to  115°  F.,  emptying  the  large  intestine 
mechanically.  I  have  frequently  seen  the  acute  symptoms  rapidly 
subside  with  the  above  method.     These  cases  are  not  so  very  rare. 

At  the  end  of  forty-eight  hours,  with  symptoms  defervescing,  a 
dose  of  calomel,  castor  oil,  or  a  saline  cathartic  is  then  indicated.  If 
there  is  vomiting,  oxalate  of  cerium  or  bismuth  and  heat  to  epigas- 
trium; for  excessive  vomiting,  lavage. 

The  type  with  fecal  impaction  is  the  only  class  of  cases  in  which 
■such  radical  methods  are  resorted  to.  If  in  other  acute  cases  in 
the  course  of  the  first  ten  hours  the  temperature  does  not  rise  mark- 
edly, and  especially  if  the  pulse  does  not  increase  in  frequency,  but 
ratiter  diminishes,  and  its  character  improves,  with  improvement 
in  the  other  symptoms,  delay,  with  careful  watching  of  the  patient, 
is  allowable.  The  attack  then  may  gradually  entirely  subside  with 
no  subsequent  recurrence,  or  a  fresh  attack  may  take  place  after  an 
interval.  In  the  case  of  a  first  attack,  comparatively  mild,  I  would 
not  advise  operation  subsequent  to  the  attack  unless  the  patient 
contemplated  a  journey  beyond  the  reach  of  a  surgeon.  Interval 
operation  is  always  preferable.  The  indications  for  surgical  inter- 
vention are  given  later. 

•  Diet. — As  to  diet,  I  am  not  quite  as  radical  as  Ochsner  in  all 
cases.  For  two  days  in  the  acute  attack,  no  matter  what  the  type, 
I  allow  nothing  by  mouth,  neither  food  nor  water.  This  checks  peris- 
talsis, as  Ochsner  claims,  and  furthermore  places  the  patient  in  the 
best  condition  for  operation  should  such  suddenly  become  necessary. 
The  mouth  is  rinsed  and  hot  salines  are  given  by  enema  or  by  procto- 
clysis. After  two  days  I  allow  small  quantities  of  hot  water  by  mouth, 
and  if  the  temperature  is  100°  F.  or  over,  no  food  by  mouth,  but  nutri- 
tive enemata.  As  soon  as  the  temperature  falls  to  100°  F.  or  below, 
food  is  given  by  mouth,  in  small  quantities  at  first.     The  general  diet 
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should  then  be  fluid  for  some  days;  no  gaseous  fluid  should  be  given. 
Milk  well  diluted  with  lime-water  or  equal  parts  with  barley-water, 
oatmeal- water,  rice-water,  ^uels,  etc.,  are  excellent.  Personally »  1 
believe  the  latter  methods  preferable  to  milk,  as  causing  less  tympan- 
ites; as  the  symptoms  subside,  eggs  beaten  up  with  milk,  bouillon, 
chicken  broth,  and,  later,  soft-lxiiled  eggs  and  milk-toast  are  added. 

I  agree  with  Ochsner  that  lavage  is  valuable  for  the  distention 
or  for  vomiting.  If  the  tympanites,  however,  is  not  relieved  by  the 
lavage,  I  believe  the  funnel  method  of  gentle  irrigation  of  the  bowel 
to  l>e  perfectly  safe.  If  fecal  accumulation  occur  later  during  the 
attack,  a  soapsuds  enema  is  indicated.  A  cathartic  should  not  be 
given  by  mouth  during  the  early  acute  stage  until  the  temperature 
falls  to  below  ioo°  P.,  or  particularly  until  the  l^x^al  s>Tnptoms  defer- 
vesce.  Fecal  impaction  is  the  exception.  Cata^rrhal  colitis  should 
receive  treatment  as  soon  as  the  acute  stage  of  appendicitis  has 
subsided. 

Opium  has  long  Ix'cn  a  much-vaunted  remedy,  on  the  theory  of 
quieting  peristalsis  and  allowing  adhesions  to  form ;  also  for  relieving 
pain;  and  given  preferably  as  laudanum,  or  by  suppository,  I  am 
absolutely  opposed  to  its  use.  The  character  of  the  pulse  and 
respiration  are  changed  thereby;  muscular  rigidity  wdll  relax,  and  I 
have  seen  the  symptoms  of  perforation,  both  of  the  appendix  and 
gail -bladder,  entirely  masked  by  its  employment.  Tympanites,  dis- 
tention, and  intestinal  paresis  are  more  apt  to  occur  as  a  result  of 
its  use.     The  application  of  lieat^  I  am  opposed  to  in  acute  cases. 

The  ice-bag  ccmtinuously  applied  posst^sscs  all  advantages  and  no 
disad\'antages;  and  1  only  advise  the  use  of  a  single  small  dose  of 
morphin  by  hypodermic,  and  find  it  but  seldom  necessary,  if  the  ice 
does  not  control  the  pain. 

Frequent  examinations  of  the  blood  as  regards  difTerential  leuko- 
cytosis and  hyperinosis  should  be  made  in  every  case  when  possible, 
at  first  at  least  twice  daily,  and  thereafter  once  a  day. 

H  the  difTerential  count  is  not  marked  and  does  not  increase,  but 
father  diminishes,  and  the  synipioms  gradually  defervesce,  do  nat  oper- 
ate during  the  acute  attach. 

The  indicatimis  for  operaiian  are  as  follows:  i.  If  the  patient 
shows  the  symptoms  of  acute  peritonitis  when  first  seen  or  suddenly 
de%^elops  them — general  muscular  rigidity,  tender  abdomen,  tvin- 
panites,  etc. — operate  immediately. 

2.  If  there  be  found  on  examination  an  area  of  resistance  in  the 
right  iliac  fossa,  and  this  increases  with  more  marked  symptoms  after 
six  to  twelve  hours*  observation,  whether  diills  be  present  or  not 
operation  is  indicated. 

An  aspirating  fieedle  should  never  he  employed  for  purposes  of 
diagnosis. 

1  It  is  difficult  to  secure  a  continuous  high  degree  of  heat  and  a  warm  poultice 
is  deleterious. 


APPENDICITIS 


767 


The  blood-coimt  is  of  value  as  an  aid  to  prognosis  and  diagnosis, 
if  the  physician  has  the  technical  skill  or  can  have  it  done. 

3.  In  a  large  abscess,  in  complicated  ca^es,  or  wlicn  temperature 
is  steadily  rising,  operate. 

4.  If  the  course  of  the  disease  is  protracted  and  tlie  symptoms 
point  to  abscess  or  an  active  and  progressive  process,  operate. 

5.  In  acute  fulminating  cases.  In  this  tyjDe,  with  apparently 
xnikl  local  symptoms,  but  especially  a  gradual  increase  of  pulse  and 
a  moderate  increase  of  temperature,  there  should  be  immediate  opera- 
tion.    The  blood  examination  is  important,  if  possible. 

6.  A  frequent  pulse  increasing  in  rapidity,  not  corresponding 
to  the  more  gradual  rise  of  temperature,  indicates  operation.  In  all 
cases  when  the  dilTerential  blood-count  is  marked  and  increasing, 
operate, 

7.  If  the  patient  have  a  mild  attack  and  subsequently  develop  a 
second  attack  (of  less  severe  type  than  the  first),  delay  may  occur; 
but  if  a  third  attack  occur,  then  an  interval  uperatic»n.  If  the  second 
attack  be  more  severe  than  the  first,  then  operate  at  once. 

8.  In  chronic  appendicitis,  with  symptoms  persistent  and  in- 
validism occurring  as  a  result,  or  if  recurrent  acute  exacerbations, 
operate. 

9.  In  harmful  involution  of  the  appendix,  operate. 

In  effect,  the  best  judgment  is,  operate  witliin  twelve  to  sixteen 
hours  from  the  onset  if  improvement  does  not  occur. 

The  surgeon  should  ojierate  during  the  intermediate  stage  with  a 
spreading  inflammatory  prtM:^ss,  if  he  unfortunately  sees  the  patient 
for  the  first  time  during  this  period.  A  rapid  o}x*ration  with  little 
manipulation  is  best  at  this  time.  In  this  I  disagree  with  Ochsner, 
wlio  does  not  operate  at  this  stage.  I  continue  the  other  part  of  his 
treatment,  however. 

It  is  furthermore  interesting  to  note  that  in  C.  McWilliams* 
analysis  of  141 1  operations  upon  the  appendix  at  the  Presbyterian 
Hospital,  New  York,  i  case  died  following  operation  for  acute  ap* 
pendicitis  diuing  the  first  sixteen  hours,  and  that  of  pericarditis. 
Mortality  during  first  twenty-four  hours  was  5  per  cent.  Operations 
on  third  to  sixth  day,  mortality  was  12.7  per  cent.;  from  the  seventh 
to  the  tenth  day,  mortality  was  20.2  per  cent.,  and  thereafter,  134 
per  cent. 

The  method  of  operation  depends  on  the  location  and  type  of 
appendicitis. 


CHAPTER  XXXI 
DIVERTICUUTIS-PERIDIVERTICUUTIS 

{Synonyms . — Sigmoid  it  is ;  Perisigmoiditis.) 

History.— During  the  past  fifty  years  specimens  of  false  di\Tr- 
ticiila  of  the  descending  colon  and  sigmoid,  both  with  and  without 
concretions,  have  been  reported  by  pathologists,  who  have  demon- 
strated their  relationship  to  general  or  local  peritonitis-  Only 
recently  has  attention  been  especially  focused  on  inflammation  in 
the  left  iliac  fossa,  and  the  terms  '*  sigmoiditis"  and  "  jxiri sigmoid- 
itis "  been  employed. 


I 
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Fig.  282. — ^Diverticulitis.  Sigmoid  laid  open  longitudinally.  A  diverticulum 
containiiig  a  sloughiiiK  ulcer  is  seen  at  the  lower  right  hand;  another  is  sectioned 
near  the  label  needle  (W.  J.  Mayo). 


There  is  confusion  as  to  the  defmition  of  sigmoiditis^  many  using 
it  in  the  sense  of  a  catarrh  of  the  sigmoid ;  while  others  define  it  as  an 
inflammatory  condition »  involving  to  a  greater  or  less  degree  this 
entire  portion  of  the  gut  (the  musculature  htclu^i^d).  In  other 
words,  it  is  not  a  catarrh  of  the  mucous  membrane.  It  was  so 
defined  as  a  diffuse  inflammation  by  Patel*  and  will  be  so  employed 
in  this  volume.     Specific  inflammations,  such  as  dysenter>%  tubercu* 

*  Revue  de  Chinirgie,  Oct.  and  Dec.,  1907;  Lyon  Med,,  Oct.  2^  1905. 


Fig,  284. — Diverticulitis.  Enlarged  view  of  sectioned  divert ictilum  shown 
in  Fig.  282.  Note  musctilaris  in  wall.  t>ccluded  lumen,  and  inflamed  submucosa 
(W.  J.  Mayo). 

changeably   witli   sigmoklitis;   and   perisigmoiditis  bears  tlie  same 
relationsbip  as  does  perityphlitis  to  typblitis. 

*  Sigmoid  Diverticulitis,  Archiv.  Diag.«  Oct.,  1909. 
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Mayo  first  employed  the  term  sigmoiditis,  but  the  condition  was 
first  described  bv  Joseph  M.  Mathews.      J.  P.  Tuttle^  has  recently 


Fir.  ^^5 — Peridivurticulkis.  Sigmtiid  tlj\  idtd  loiigilufiinally.  Note  defect 
ivc  musculature  and  the  diverticula.  In^ammatory  mass  dissected  away  niar 
label  needle  (W.  J.  Mayo). 

contribnted  an  excellent  monograph.     Though  inflamed  diverticula 
of  the  sigmoid  undoubtedly  cause  the  maximum  of  all  cases  of  sig- 


4 


Fig,  286. — Peridiverticulitis,     Enlarged  view  of  two  diverticula  and     n  :  ;    int  0' 
defective  musculature  seen  in  Fig.  285  (W.  J.  Mayo), 

moiditis  and  perisigmoiditis,  having  about  the  same  relation  to  k/( 
iliac  abdominal  suppuration  as  the  appendix  has  to  similar  coodi 
'  Amer.  Jour.  Surg.,  April,  1909. 
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tions  in  the  right  iliac  fossa,  yet  other  causes  of  perisigmoiditis  are 

given,  such  as  ulcerations  extending  through  the  wall  of  tlie  gut; 
traumatism  or  puncture  by  foreign  IxKlies;  diver ticnla,  in  association 
with  which  Byron  Robinson  and  Tuttle^  believe  that  traumatisfn 
from  the  iliac  and  psoas  muscles  play  a  part;  lumbricoid  worms 
and  H'isps  of  hay  entering  the  appendices  epiploicae.  Secondary 
perisigmoiditis  is  also  beheved  to  f>ccur  from  inflammation  by  exten- 
sion from  other  abdominal  or  pelvic  organs. 

Wm.  J.  Mayo'-^*  draws  a  sharp  distinction  between  diverticulitis 
and  peridiver*^icuHtis  (Figs.  282-287). 

With  diverticulitis  there  is  a  primary'  lesion  in  the  mucosa,  often 
of  an  ulcerative  type,  and  a  tendency  to  perforation  into  the  |x;rito- 
neal  cavity,  with  resulting  acute  peritonitis.  It  has  no  tendency 
to  produce  reduction  of  the  lumen  of  the  bowel. 


Fig*  287, — Peridi%'erticiiliiis.     Sketch  of  diverticulum  with  inflammatory  deposit 
in  subscrosa  (W,  J.  Mayo,  Wilson,  and  GiffiiiJ. 


With  peridiverticulitis  there  is  a  leakage  of  toxins  and  bacteria 
into  the  subserosa  and  tissues  surrounding  the  diverticulum,  with 
resulting  inflammation  and  thickening  of  the  gut,  so  that  its  lumen 
may  be  markedly  reduced  and  symptoms  of  obstruction  occur. 
Perforative  peritonitis  rarely  (X'curs  in  this  type,  as  so  much  repara- 
tive inflammation  goes  on.  Local  intraperitoneal  abscess  or  acute 
or  chronic  obstruction  may  result. 

Lejars,*  Bittorf,^  and  Rosenheim''  classify  sigmoiditis  and  peri- 
sigmoiditis clinically.  Gordinier  and  Sampson**  hold  that  these  con- 
ditions are  more  frequent  than  we  suppose, 

*  Amer   Jour,  Surg.,  April,  joog. 
•Surgery,  Gynecology,  and  Obstetrics,  July.  1907. 

*  Semaine  Medicale.  June  27,  1904,  p.  26. 

*  Mtinch.  med.  Wochenschr.,  iqch.  P-  i47- 
^  Zeits,  fur  Klin,  Med.,  1904,  Band.  \W,  p.  475. 
•Jour.  Amer.  Med,  Assoc.,  1906,  vol.  i,  p.  1686. 
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Diverticula  of  the   Intestines. — ^EHvertl 

bulging  or  protrusion  of  the  intestinal  wall,  i 
congenital  and  the  acquired. 

In  the  congenital  forms  the  wall  of  the  di 
the  whole  intestinal  wall;  and  these  have  b^ 
ticula.  It  was  formerly  thought  that  all  ai 
of  the  **  false  **  t^'pe,  consisting  of  protrusiod 
spaces  in  the  muscular  coat,  so  that  their 
and  serosa.  It  has  been  demonstrated  th 
may  be  of  the  *'  true  "  t}^,  and  are  caul 
traction  from  tumors  or  adherent  organs*     1 


Fig.  28S. — Hodenpyl's  specimen  of  multiple  acquit 
(sigmoid  flexure)  (Brewer 


result  of  excessive  pressure  within  the  iot 
congenital   weakness  of  the   bowels, 
ticulum  of  importance  is  Meckel's. 

MeckePs  diveriiatJum,  due  to  the  pel 
obliteration  of  the  omphalomesenteric  duct 
ileum  h  to  i  meter  above  the  ileocecal  valve, 
of  the  intestines  opposite  the  mesenteric  atl 
length  from  3  to  10  cm.,  though  rarely  long© 

Congenital  diverticula  ha^'e  been  found 
intestines.  An  accessory  pancreas  may  ^M 
ticulum  in  the  stomach  or  small  intestinta^ 

Acquired  di\^rticula  occur  both  in  the  so 
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and  have  even  been  recorded  in  the  appendix  by  BdeF  and  Mertius.^ 
They  are  generaJly  more  frequent  in  the  large  intestine,  especially 
in  the  lower  part  of  the  descending  colon  and  sigmoid  flexure,  the 
latter  providing  the  most  examples,  as  in  Fig.  288^  reported  by  G. 
Brewer.^     Here  they  are  usually  multiple. 


f^"*? 


Fig.  289. — Divenictila  of  sigmoid  showing  enteroliths  iw  xt/u.  The  abundant 
fat  has  been  dissected  from  off  one-half  of  the  bowel,  showing  the  pouches  which 
entered  the  appendices  epiploic^.  At  a  a  single  pouch  has  been  dissected  out  and 
shows  well  how  they  are  buried  in  fat  and  liable  to  pass  unrecognized  unless  spe- 
cially  sought  for;  b,  longitudinal  muscular  band;  c,  a  concretion,  (W.  H.  Max- 
well Telling.) 


Autopsies  in  death  fnmi  other  causes  have  been  reported  where 
diverticula  were  found,  but  no  symptoms  had  ever  occurred.  As 
many  as  400  diverticula  in  one  ease  have  been  noted  by  Hansemann. 

One  case  of  diverticulitis  of  the  small  intestioe  which  gave  symp- 
toms has  been  recorded  by  Gordinier  and  Sampson.* 

*  Virchow's  Archiv.,  Bd.,  cxxxviii. 

'  Mitheiliing  ans  der  Grenzgebict  fur  Med.  und  Cbtr.,  Bd,  ix. 
"  Amer.  Jour.  Med.  Sci.,  Oct  ,  1907. 

*  Jour.  Amer.  Med.  Assoc.,  1906,  voL  i,  p.  1684, 
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With  diverticula  of  the  appendix,  api^endicitis  has  Ijeen  simulated, 
but  it  is  dinically  unimportant  to  separate  the  conditions*  as  opera- 
tion is  indicated  in  any  event.  Diverticula  are  most  frequent  in 
the  sigmoid  flexure.  Quite  a  number  give  important  symptoms. 
E.  Beer^  has  described  the  clinical  symptoms  of  diverticulitis,  and 
Telling^  has  collected  105  cases,  giving  a  thorough  exposition  of  the 
subject. 


\r^ 


A  B 

Fig.  290. — Diverticula  of  sigmwd.  .4.  The  fat  has  been  dissected  from  off  the 
outer  aspect  of  the  bowel.  The  pouches  are  for  the  most  part  into  the  appendices 
epiploicsc.  One  of  the  sacs  is  laid  open  at  a.  B,  Inner  surface  of  the  bowel  from 
the  same  si>ecimeri.  A  concretion  is  seen  al  b  presenting  at  the  orifice  of  one  of 
the  diverticula.     At  c,  the  lipped  orifice  is  well  seen.     (W.  H.  Maxwell  Telling.) 

Sudsuki^^  found  diverticula  present  15  times  in  40  autopsies^ 
so  that  the  condition  is  probably  more  frequent  tlian  has  been  sup- 
posed, and  has  often  been  overlooked,  even  in  postmortem. 

Brewer^  has  reported  a  case  of  acute  diverticulitis  of  the  sigmoid, 
with  operation  before  rupture. 

Occurrence* — Acquired  diverticula  are  much  more  common  in 

*  Amer.  Jour.  Med.  Sci.,  July,  1904. 
2  Lancet,  March  21  and  28,  1908, 

*  Langenbeck's  Archiv.,  Bd.  Ixi,  p.  708. 

*  Jour.  Amer.  Med.  Assoc,,  Aug.  15,  1908. 


the  large  intestine,  more  so  in  the  descending  colon,  and  especially 
so  in  the  sigmoid  flexure.  They  are  usually  miiltiple  and  may  arise 
from  any  part  of  the  surface.  They  are  frequently  seen  in  two 
rows  at  the  sides  of  the  gut,  or  close  to  the  mesenteric  attachment, 
more  rarely  on  the  convexity. 

Chltimsky  claims  that  he  finds  by  experiment  that  rupture  in  the 
living  bowel  upon  distention  occurs  more  frequently  opposite  the 
mesentery.  The  general  opinion  is  that  the  mesenteric  side  is  less 
resistant.  Probably  the  most 
common  occurrence  of  these  di- 
verticula is  in  the  appendices 
epiploicae.  In  many  cases  they 
are  confined  to  them,  and  pre- 
sent a  double  row  of  symmetric- 
ally  placed  hollowed-out  pockets. 
In  other  cases  none  are  so  situ- 
ated, and  frequently  some  enter 
the  appendices  and  some  lie  out- 
side of  them.  The  presence  of 
the  diverticula  in  these  appen- 
dices may  account  for  some  of  the 
tenderness  found  in  many  por- 
tions of  the  gut.  The  special 
fav^oring  of  the  epiploicae  is  ac- 
counted for  by  the  fact  tliat  the 
paint  of  their  attachment  to  the  ^ut 
is  a  place  of  least  resistance. 

In  a  majority  of  cases  the 
affected  appendages  have  been 
or  are  filled  with  a  large  amount 
of  fat. 

Bland-Sutton>  has  stated  and 
illustrated  by  diagrams  that  this 
fat  is  directly  continuous  with 
the  subserous  fat-  If  there  is 
the  slightest  tendency  to  the 
formation  of  diverticula,  it  will 
readily  be  seen  that  the  soft 
fatty  tissue  of  the  appendices 
epiploicae  form  a  point  of  lowered 
resistance. 

Size. — The  diverticula  vary  in  size  from  a  millet-seed  to  a  hazel- 
nut. Large  size  is  seldom  attained,  as  secondary^  changes  occur 
leading  to  detachment,  ulceration,  abscess,  or  peritonitis. 

^Tien  small,  they  are  semiglobular ;  as  they  increase  in  size,  more 
oval  or  flask  shaped;  the  aperture  on  the  gut  wall  usually  being 
^  Lancet,  Oct.  24,  190J,  p.  H48. 


Fig.  291, — Diverticula  of  sigmoid. 
The  fat  has  been  partly  dissected  from 
off  the  outer  surface  of  the  gut,  showing 
several  pouches,  At  a  is  seen  a  larger 
one  containing  a  calcareous  concretion* 
with  a  thin  fibrous  pedicle  in  the  pro- 
cess of  separation  to  fonti  a  loose  peri- 
toneal body,  A  similar  concretion,  the 
size  of  a  l>ean,  was  free  in  the  pelvis 
(W,  H.  Maxwell  Telling), 
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smaller  than  the  maximum  diameter  of  the  diverticulum,  and  almost 
constantly  so  when  they  enter  tlie  appendices  epiploicae. 

Thjs  is  an  anatomic  point  of  great  importance  in  regard  to  the 
causation  of  inflammation.  In  those  which  do  not  enter  the  ap- 
pendices the  aperture  may  be  relatively  large.  They  are  then  gener- 
ally true  diverticula  and  are  formed  from  normal  haustra  i  Sudsuki),* 
usually  not  extending  much  above  the  middle  of  the  descending  colon. 
They  increase  in  number  and  size  from  above  downward,  and  may  be 
quite  crowded  together  in  the  sigmoid  flexure.  At  the  commence- 
ment of  the  rectum  they  generally  stop  abruptly.  This  is  f>ossibly 
due  to  the  absence  of  appendices  epiploica?  in  this  situation;  but  the 
fact  that  the  feces  are  not  retained  so  long  in  this  part  of  the  bowel 
is  also  partly  responsible.  Sclircifier^  thinks  that  the  stronger  mus- 
culature of  the  rectum  plays  some  part  in  preventing  their  formation. 

They  are  almost  invariably  filled  with  fecal  material,  generally 
concretions  of  some  degree  of  firmness.  This  fact  probably  deter- 
mines their  subsequent  clinical  importance,  and  sharply  distinguishes 
them  from  acquired  diverticula  in  the  small  intestine,  which  rarely 
contain  jecai  materiaL  To  this  w^e  can  ascribe  the  immunity  of  the 
latter  from  secondary  pathologic  processes  and  symptoms. 

Usually  in  the  early  stages  all  the  coats  of  the  bowel  are  repre- 
sented, but  in  some  the  muscularis  is  absent.  There  has  been  con- 
troversy as  to  the  presence  or  abscnct*  of  muscular  fillers  in  the 
diverticulum  wall.  Cruveilhier  and  Rokitansk>*  originally  regarded 
the  diverticula  as  hernial  protrusions  of  the  mucous  and  serous  coats, 
with  absence  of  muscular  tissue.  The  presence  or  absence  of  muscle 
was  for  many  years  the  criterion  for  distinction  between  congenital 
and  acquired  diverticula. 

The  microscopic  findings  in  numerous  cases  show  that  acquired 
diverticula  often  have  all  the  coats  of  the  bowels  represented.  In  the 
early  stages  of  the  formation  it  is  almost  the  rule,  although  the  mus- 
cular tissue  undergoes  atrophy  as  the  sac  enlarges. 

Etiology. — One  case  of  an  acute  catarrhal  inflammation  of  a  di\*er- 
ticulum  of  the  sigmoid  has  been  recorded  in  a  child  ^  seven  years  of 
age,  while  the  great  majority  are  in  old  or  even  aged  subjects.  More 
recently,  J,  A.  Hartwell*  and  R.  L.  Cecil  have  reported  a  careful  study 
of  1 8  cases  of  intestinal  diverticula.  They  find  that  children  and 
young  adults  are  also  subject  to  them  and  to  the  secondary  changes 
occurring  in  them.     They  seem  to  be  generally  acquired. 

I »  Generally,  ad\^anced  age  of  the  patient.  In  So  cases  tlie  average 
age  was  sixty  years,  but  of  those  in  whom  diverticula  caused  s>Tnptoms 
in  47  cases,  the  age  was  fifty-five  years.  In  35  cases  no  svTnptoms 
were  referred  to  their  presence,  but  they  were  accidentally  discovered* 


'  Langen beck's  Archiv.,  Band  \x\  p,  708. 
^  Deutsch,  Archiv.  fur  Klin,  Med.,  1902.  p.  12a. 
^  Ann.  of  Surg.,  vol,  xlvii,  by  A.  P.  C.  Ashhurst. 
''  Amcr.  Jour.  Med,  Sc\.,  Aug.,  1910. 
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the  age*  was  sixty-seven.  Fiedler*  records  the  youngest  case  at 
twenty-two  years.  William  J.  Mayo  places  the  majority  at  over 
fifty  years. 

2.  Sex. — In  8 1  cases^sj  maleSp  2S  females* 

3.  Obesity. — Klebs,  Mayo,  and  others  have  laid  stress  on  this. 
Many  have  been  fat;  the  presence  of  much  fatty  tissue  in  the  gut 
walls  and  appendices  epiploica-  have  Ixicn  slao\\Ti  by  Bland-Sutton 
to  predispose  to  mucosal  out-pushings.  In  22  case^,  17  were  stated 
to  be  more  or  less  obese  and  to  have  much  fatty  tissue  in  the  gut 
wall, 

4.  Cachexia  and  Absence  of  Fat. — On  the  other  hand,  many  sub- 
jects are  noted  as  having  been  thin  (Hauscmann)^;  5  of  the  22  cases 
were  stated  to  be  of  this  type.  Undoubtedly  some  had  previously 
been  obese»  and  from  age  or  illness  had  lost  much  of  their  fatty 
tissue.  This  has  not  been  definitely  referred  to.  It  will  Idc  readily 
understocKl  that  the  fatty  deposit  would  first  weaken  the  gut  wall; 
the  subsequent  loss  of  fat  with  possible  concomitant  weakening  and 
wasting  of  the  muscle -fibers  would  probably  increase  this  tendency. 

5.  The  Normal  Structure  of  the  Large  Intestine. — This  readily 
lends  itself  to  local  yielding  of  its  walls,  as  is  suggested  by  the  namtal 
sacculi,  which  are  often  exaggerated  in  cases  of  constipation,  sometimes 
in  association  with  diverticula. 

6.  Physiologic  Role  of  the  Sigmoid  Flexure.- — In  this  portion  of  the 
bowel  is  the  longest  retention  of  fecal  material,  and  here  consequently 
the  pressure  from  within  will  be  liable  to  be  the  greatest. 

7.  Pressure  from  Within  the  Bowel. — This  may  be  due  to  accumu- 
lation of  feces  or  gas»  or  both. 

(a)  Presence  of  Constipation. — This  stands  in  most  frequent  and 
important  causal  relationship  to  this  condiiion.  In  22  cases  in  which 
the  point  is  definitely  mentioned,  constipation,  often  severe  and 
generally  for  a  considerable  i>eriod,  was  present  in  17.  In  the  remain- 
ing 5  its  absence  was  particularly  noted.  Constipation  in  old  people, 
whether  obese  or  emaciated,  is  very  common,  while  diverticula  are 
comparatively  rare;  hence,  other  factors  must  be  present. 

(6)  Flatukniw— This  IS  usually  asst>ciated  with  constipation,  and 
acts  in  the  same  way  by  increasing  internal  pressure;  so  much  stress 
has  been  laid  on  the  factor  of  internal  pressure  that  the  term  '* pul- 
sion diverticula  "  has  been  applied  to  them. 

8.  The  Relation  of  the  Diverticula  to  the  Points  of  Entry  of  the 
Vessels  thrmtgh  the  Gut  Walls. — This  fact  was  first  pointed  out  by 
Klebs''  in  the  case  of  acquired  diverticula  in  the  small  intestine;  and 
has  been  confirmed  by  others  (Hausemann  and  Fislier)  with  regard 
to  the  large  intestine. 

Microscopically  it  is  evident  that  the  spots  in  the  gut  wall  where 


'  Denkschrift  der  Gescnschaft  ftir  Natur. 

'  Virchow's  Archiv,,  Band  cxliv. 

*  PaUiologic  Auatoray,  1S69,  p.  271. 


V.  Hcilknade,  Dresden,  1868, 
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it  is  pierced  by  the  vessels  are  areas  of  weakened  resistance  to  intertid 
pressure,  because  the  vessels  are  accompanied  by  a  certain  amount 
of  lax  connective  tissue,  through  which  an  out-pushing  of  tlie  mucous 
membrane  can  more  easily  take  place. 

9.  Variations  in  the  Size  of  the  Vessels. — Graser*  was  the  first 
to  investigate  this  point.  In  his  case,  the  patient  suffered  from 
chronic  heart  disease,  with  venous  back -pressure,  leading  to  dis- 
tention of  the  veins  in  the  gut  wall.  This  dilatation  he  regarded 
as  further  w^eakening  the  vessel  spaces  by  pushing  aside  the  muscular 
fillers,  lie  examined  microscopically  the  sigmoids  of  28  patients 
who  had  sufTcred  prior  to  death  from  mesenteric  venous  stagnation. 
In  10  of  them  he  found  definite  evidence  (mostly  microscopic) 
of  canmicncing,  ont-pushings  oj  the  f^ut  luall:  and  in  every  case  thev 
occurred  through  these  "  vessel  holes/' 

The  diverticula  were  most  numerous  in  the  sigmoid  and  practi 
eally  ceased  at  the  middle  of  the  ascending  colon. 

Mesenteric  venous  congestion  may  bt  tliie  to  chronic  heart  or  luiig 
disease,  portal  back-pressure,  or  intra-abdominal  tumor,  etc. 

"He  is  inclined  to  ascribe  a  special  importance  to  a  distention 
which  is  not  constant,  but  of  frequent  refx^tition,  as  recurs  in  th€ 
repeated  failures  of  cardiac  compensation  and  in  frequent  recoveries 
therefrom  in  patients  with  chronic  heart  disease.'* 

When  the  vessels  are  engorged  the  vessel  holes  are  enlarged; 
when  they  are  smaller  these  areas  are  thereby  weakened,  and  there 
is  a  greater  liability  to  hernia  of  the  rnueosa. 

While  in  the  small  intestine  the  diverticula  are  practically  always 
on  the  mesenteric  side  of  the  bowel  where  the  vessels  pierce  the  walls, 
in  the  larger  Innvcl  many  of  the  diverticula  occur  on  the  side  retnoti 
front  the  mesentery.     Another  explanation  must  lie  sought  for. 

Therefore,  Schreil]ier  Ix^lieved  the  congestion  of  the  vessels  was 
secondary  to  the  presence  of  feces  in  the  diverticulum,  rather  than  to 
the  original  cause  of  the  formation  of  the  latter. 

10.  The  Connective  Tissue  Aroimd  the  lV55£"/5,^Sudsuki=  found  in 
40  cases  not  suffering  from  mesenteric  venous  stagnation  which  he 
examined  microscopically,  diverticula  present  in  15  bodies;  in  6  cases, 
true  diverticula,  that  is,  all  the  coats  were  therein.  In  20  cases,  where 
mesenteric  congestion  was  present,  he  found  diverticula  in  onh'  6:  in 
12  cases  free  from  congestion »  diverticula  were  found  in  9. 

The  subjects  were  all  adults  and  nearly  all  men,  middle  aged  or 
old.  He  suggests  there  is  a  congenital  predisposiiicnt  with  regard  to 
the  amottnt  and  laxity  of  cmtneciive  tissue  surrounding  the  vessels  Qi 
these  spots;  if  there  is  much  fatty  deposit,  this  will  act  in  the  same  way; 
and  if  there  be  subsequent  wasting  of  such  fatty  tissues,  furthtf 
weakening  takes  place. 

Beer  states  that  this  theory  fails  to  explain  the  non-mesenteric 

1  Cenlralbl.  fur  Chirurg.,   1898,  etc. 

'  Laugenbeck's  Archiv,»  Band  Ixi,  p.  70S. 
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diverticula  and  those  which  have  muscular  layers  in  their  walls. 
These  vessel  spaces  have  some  influence,  but  they  have  some  ad- 
ditional cause,  and  Beer  finds  this  in  the  following: 

1 1 .  Muscular  Deficicficy  of  the  Gui  WalL — Since  diverticula  occur 
in  old  people » in  whom  the  muscular  power  of  their  intestines  has  been 
more  or  less  exhausted  (as  evidenced  by  constipation )»  and  are  in 
association  with  ol>esity  (or  obesity  followed  by  cachexia),  these 
facts  all  point  to  a  muscular  deficiency. 

In  this  muscular  weakness  Beer  thinks  the  cause  of  the  false 
di%*erticula  must  be  sought. 

Hartweir  believes  that  an  inherent  weakness  existing  in  the  mus- 
cularis  of  the  intestines  is  probably  an  important  factor  in  the  eti- 
ology' of  diverticula,  and  in  the  small  intestine  this  weakness  appears 
to  exist  along  the  mesenteric  attachment.  He  reports  a  number  of 
cases  of  diverticulitis,  and  Bruce-  descril>e5  a  patient  with  perforation 
of  a  diverticulum,  abscess,  and  adhesions  with  a  secondary  appen- 
dicitis. 

In  Mayors  cases  areas  of  muscular  deficiency  were  noted  opposite 
early  diverticula*  or  even  in  areas  yet  free  from  out-pushing.  Prob- 
ably no  one  factor  is  sufficient. 

Out  of  105  cases  reported,  60  per  cent,  were  attended  with  symp- 
toms (Telling). 

Secondary  Pathologic  Processes  in  the  Diverticida.— The  diver- 
ticula of  themselves  occasion  no  symptoms,  hut.  as  one  would  ex|x*ct, 
readily  undergo  int!ammator\^  changes  therein.  They  tend  in  most 
cases  to  form  fusiform  pouches  connecting  with  the  lumen  of  the 
pit  by  a  constricting  neck,  and  these  pouches  are  situated  for  the 
most  part  on  that  portion  of  the  bowel— the  sigmoid  flexure^ — of 
which  the  normal  anatomy  and  physiology  favor  most  the  retention 
of  feces  and  the  accumulation  of  gas.  If  a  condition  of  constipation 
exists  and  the  '*  force  from  within  "  is  increased,  it  is  almost  inevitable 
that  they  will  from  the  first  ha\-e  fecal  contents* 

On  account  of  the  narrow  neck  and  deficient  muscular  fibers  in 
the  sac  wall  the  contents  rarely  are  exfjelled  and  concretions  form. 
These  probably  cause  the  trouble.  The  first  result  would  be  a  tend- 
ency to  enlargement  of  the  sac.  Then  the  muscular  layers  atrophy, 
as  do  the  glands;  the  muscle  may  be  replaced  by  fibrous  tissue.  The 
increase  in  the  size  of  the  diverticulum,  with  atrophic  changes  in  its 
walls,  produces  necessarily  a  dangerous  thinning  of  the  sac.  In  some 
cases  there  is  little  more  than  a  peritoneal  covering,  with  the  con- 
tained feces  insihle  thraugh  it.  The  irritation  of  the  retained  and 
hardened  feces  then  leads  to  inflammatory  changes.  These  may  l>e 
slight  and  only  microscopic  in  the  mucosa  and  submucosa,  or  may 
produce  more  seriaus  acute  or  chronic  lesions.  The  fecal  matter  is 
a  nidus  for  bacteria ,  their  products  undoubtedly  determine  the  nature 

*  Ann.  Surg..  Aug.,  1910;  Amer,  Jour.  Med.  Sci.,  Aug.,  1910,  p.  174* 
^  Ann.  Surg.,  May,  191 1. 
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of  the  inflammatory  reaction  which  occurs.  An  ulceration  may 
result  from  bacterial  infection.  Moreover,  the  concretion  %Till  tend 
to  be  forced  through  an  inflamed  or  ulcerated  area.  These  features 
explain  the  occurrence  of  local  abscess  or  general  peritonitis.  The 
latter  may  be  also  the  result  of  sudden  trauma  or  strain,  which  may 
cause  an  increased  pressure  within  the  bowel. 

Definite  types  are  produced  by  tlie  following  causes  (Telling)^: 

1.  Thinning  of  the  diverticulum  wall. 

2.  Perforating  action  of  the  retained  concretion, 

3.  The  presence  of  micro-organisms  and  their  toxins. 

4.  Inflammatory  reaction  of  varying  t}T3es  and  degree. 

With  these  data  one  can  forecast  the  various  cases  which  one 
might  expect  chnically;  viz.: 

1 .  Infection  of  the  general  peritoneal  cavity  from  thinning  of  the 
sac  walls  without  perforation. 

2.  Acute  or  gangrenous  inflammation^**  diverticulitis." 

3.  Chronic  proliferative  inflammation,  with  thickening  of  the 
gut  wall  and  stenosis  of  the  bowel— "peridiverticulitis/' 

4.  Formation  of  adhesions,  especially  to  the  (a)  small  intestine. 
(b)  bladder, 

5.  Perforation  of  diverticula,  giving  rise  to  (a)  general  peritonitis. 
(b)  local  abscess,  (c)  submucous  fistulae  of  the  gut  wall,  (df)  fistulous 
communication  with  other  viscera,  especiaJly  the  bladder, 

6.  The  lodgment  of  foreign  bodies.  7,  Chronic  mesenteritis  of 
the  sigmoid  loop.  8.  Local  chronic  peritonitis.  9.  Metastatic  sup- 
puration. 10.  Secondary  development  of  carcinoma.  11.  Perfora- 
tion into  a  hernial  sac.  12.  Formation  of  loose  bodies  in  the  peri- 
toneal cavity. 

Eisendrath  gives  a  simple  clinical  classification: 

1.  Acute:  (a)  Acute  catarrhal:  (b)  acute  gangrenous,  with  or 
without  local  abscess;  (c)  acute  perforative,  with  general  peritonitis, 

2.  Chronic:  (a)  Chronic  hyperplastic  or  stenosing  (peridiverticu- 
litis); (b)  enterovesical  fistulous  form;  (c)  chronic  adhesive  fomi, 
causing  acute  or  chronic  obstruction. 

The  following  classification,  by  Telling,  of  the  pathologic  proc- 
esses which  resultp  I  believe  tlie  most  scientific: 

1,  Infection  of  the  general  peritoneum  as  a  result  of  thinning  of 
the  sac  walls.  Organisms  make  their  way  through  the  wall  and 
cause  peritonitis  unihout  perforation.     Loomis'  records  i   case. 

2,  Acute  or  Gangrenmis  Inflantmation  of  the  Diverticulum  {Acute 
DiverticuHtts).^Sympiofns, — Pain,  tenderness,  and  swelling  in  the 
left  inguinal  region  are  present.  Local  abscess  or  general  peritonitis 
may  result.  Rigidity  of  the  left  rectus;  fever;  hyperinosis  (increased 
fibrin  in  the  blood) ;  leukocytosis;  increase  in  polynuclears  are  present. 
If  there  is  general  peritonitis,  we  have  the  additional  symptoms. 

^  The  Proctologist,  March,  tqii. 
^  N.  Y.  Med.  Rec.,  1870,  voL  iv. 
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3.  Chronic  Infianmmtion.^A  chronic  proliferative  inflammation 
of  the  submucous  and  serous  coats  may  occur.     Thickening  may  be 
jnsiderable.     It  may  lead  to  (a)  tumor  formation,  {b)  stenosis  with 
bstruction,  (c)  mimitry  uj  carcimmia. 

This  type  of  inflammation  is  most   important,   most   frequent, 
|mnd  generally  overlooked.     Crasser*  in  1898  first  described  a  case. 
Sirloynihaii  recorded  one.     The  mimicry  of  carcinoma  is  so  perfect 
that  not  only  is  the  diagnosis  made  during  life,  but  also  at  the  opera- 
tion, and  again  confirmed  erroneously  at  postmortem  (Fig.  292). 


J^ig.  iqi, — Peridiverticulitis  with  grtiil  thickettinj^  of  the  ^t  wall,  causing 
sis  and  simulating  carcinoma,  fur  which  it  was  mistaken  when  ressected  at 
operation.     The  thickening  due  to  fibrosis  is  sctn  at  a  (VV,  H,  Maxwell  TeUing). 


Differential  diagnosis  between  carcinomatous  stenosis  and  diver- 
ticular stenosis  is  as  follows: 

With  carcinonta  there  are  nearly  invariably  an  involvement  and 
ulceration  of  the  mucous  membrane*  with  fungation  of  the  growth  into 
the  lumen  of  bowel.  With  diicrtiiiditis  it  is  the  rule  for  the  mucuns 
membrane  to  be  free  from  ulceration  (unless  a  fistulous  tract  or  ab- 
scess-cavity open  into  it  from  without  inw^ard);  also  the  folds  of  the 
mucosa  are  strongly  marked  and  crowded  together,  gt\ing  an  unduly 
rugose  appearance  (Fig,  293).  The  orifices  of  tlie  pouches  may  lie 
visible,  but  are  generally  small  and  often  concealed  by  these  folds. 
One  should  examine  the  folds  with  a  fine  probe.  There  are  usually 
absence  of  blood  and  pus  in  the  sttxjl  in  diverticulitis,  btit  they  are 
present  in  carcincnna. 

One  must  also  remember  that  carcinoma  of  the  sigmoid  may 
originate  from  divertictilitis. 

Age  of  the  patients  is  usually  the  same, 

»Ccutralbt  fur  Chimrg.,  1898. 
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Stenosis  may  cause  acute  or  chronic  obstruction  (Mayo). 

4.  Formation  oj  Adhesions.— {a)  Adliesions  to  the  small  intestine 
may  produce  acute  or  chronic  obstruction,  (b)  Adhesions  to  the 
bladder  are  also  noted. 

5.  Per j oration  of  Diverticula. — Results  difTer,  according  to  (a) 
acuteness  of  ulcerative  process,  ib)  amount  of  chronic  inflamma- 
tory thickening  present,  [c)  presence  of  adhesions. 

These  factors  determine  whether  perforation  leads  to  (a)  general 
peritonitis,  [b)  local  abscess  formation,  (r)  fistulous  commimication 
with  other  viscera,  notably  the  bladder. 


5^t 

Fig.  293. — Sigmoid  showing  diverticula.  Inner  aspect  of  gut*  Normal  but 
rugose  mucosa.  The  orifices  show  well-marked  lipplntj  and  concretions  protruti- 
ing  partially  from  some  of  the  pouches  (W.  H.  Maxwell  Telling). 


{a)  Getteral  perforative  peritonitis  has  occurred  in  14  cases*  C.  A. 
Mc Williams  reported  a  case  at  the  Surgical  ScKiety,  October  30^  1907^ 
upon  which  he  operated  at  the  Presbyterian  Hospital  for  general 
peritonitis;  the  history  of  constipation  was  of  only  a  week's  duration. 
Male,  age  forty- seven.  The  case  was  believed  to  be  perforative 
appendicitis,  not  having  been  seen  until  general  peritonitis  was  iff 
evidence. 

Milky  fluid  under  considerable  tension  was  evacuated  at  operation. 
There  was  also  fluid  between  the  liver  and  diaphragm.  Appendix, 
gall-bladder,  stomach,  and  pancreas  were  examined,  but  no  per- 
foration was  found. 

The  patient's  condition  became  such   that  further  search  was 
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deemed  inadvisable.  Postmortem  showed  diverticula  of  large  size 
commencing  m  the  ascending  colon.  In  the  descending  colon,  10 
cm.  below  the  splenic  flexure,  a  perforation  of  a  diverticulum  was 
discovered.     Culture  from  the  peritoneum,  etc,»  showed  Bacillus  coli. 

(b)  Local  Abscess  Formation  in  24  Cases,— T\\i:r^i  may  Ix*  several 
small  abscesses  shut  off  by  thick  adhesions  or  a  single  large  abscess. 
The  abscess  mav  be  intra-  or  extraperitoneal,  and  may  lead  in  turn 
to  communication  with  the  external  surface,  w4th  the  bladder  or  the 
boweL 

it)  Suhnucous  Fishtlm, — In  some  cases  with  much  inflammatory 
thickening  the  ulceration  of  the  inside  of  the  sac  leads  to  a  small 
abscess.  This  happens  in  several  foci  in  the  thickened  area.  These 
abscesses  tend  to  burrow  through  the  thickened  tissues  and  form 
submucous  fisUdoHs  communications  with  each  other.  There  may  be 
a  labyrinth  of  such  tracts.  They  may  re-enter  the  lumen  of  the 
sigmoid  or  communicate  with  a  peritoneal  abscess-cavity  by  one  or 
several  openings.  This  suppurating  process  is  often  excessi\'ely 
chronic  and  gives  rise  to  f^rcat  thickening,  adhesions,  and  tumor 
formation,  with  sequelae  in  the  shape  of  intestinal  obstruction  or 
adhesions  to  and  subsequent  perforation  of  the  bladder, 

6.  LodgmetU  of  Foreign  Bodies, — Diverticula  are  liable  to  harbor 
foreign  bodies,  which  may  ^ve  rise  to  perforation,  diverticulitis,  or 
local  abscess.     Bland-Sutton  reports  several  case^. 

7.  Chroftic  Mesetiieritis, — In  some  there  is  inflammatory  thick- 
ening of  or  abscess  formation  in  the  sigmoid  mesentery.  It  is  lie- 
lieved  by  Ries^  that  retraction  of  the  sigmoid  kwp  is  produced  there- 
by and  also  adhesions,  and  hence  twists,  hinks^  or  volvulus. 

8.  Local  Chronic  Peritonitis. — This  is  often  found  in  the  neigh- 
borhood of  the  sigmoid,  causing  thickening,  opacity,  or  adhesion  of 
the  peritoneum,  probably  in  some  cases  due  to  leakage  of  toxins 
through  the  thin  wall  of  an  overlooked  diverticidum,  though  at  times 
due  to  the  pelvic  organs. 

9.  Metastatic  Suppuration, — One  case  recorded,  with  abscesses  of 
the  liver  from  diverticular  abscess  (Whyte-). 

10.  Development  of  Carcinonm. — Secondary  to  diverticulitis. 
Carcinoma  may  result  from  chronic  irritation  and  ulceration  of 

diverticula  due  to  retained  feces  (Hochenegg'^). 

I  i ,  Perforation  of  a  Hernial  Sac— One  case  is  recorded  (Stierlin^). 

Clinical  Aspects. — Patel,^  in  discussing  inflammation  of  the  sig- 
moid, classifies  these  conditions  as  acute  nonsuppurative  sigmoiditis, 
suppurative  perisigmoiditis,  chronic  perisigmoiditis,  sigmoiditis,  and 
sigmoiditis  with  general  peritonitis. 

Inflammatory  trouble,  more  or  less  acute  in  the  left  lower  ah- 

'Ann.  Surg.,  vol.  xi.  p.  5^3*  -Scottish  Med.  and  Siirg.  Jour.,  1906, 

*  Vcrhandlungen  der  Deutsche  Gesellschaft  fur  Chinirg.,  Thirty-first  Congress, 
1902,  p.  402. 

^  CorrespondenzbL  ffir  Schweitzer  Acrtze,  1902,  voL  xxjcii,  p.  749, 
'Revxie  de  Chir.,  Oct.  10,  1907.  and  Dec.  10,  1907, 
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domen,  has  been  described  as  left-sided  appendicitis,  sigmoiditis, 
perisigmoiditis,  epiploicse  appendicitis,  diverticulitis,  or  peridivertic* 
ulitis. 

Clinically,  the  acute  cases  resemble  appendicitis*  except  for  the 
fact  tliat  the  inflanimatinn  is  on  the  left  side.  The  symptoms  are 
as  follows: 

Pain;  constipation;  tenderness  on  pressure;  muscular  rigidity. 
especially  of  the  left  rectus^  and  later  tumor;  local  tympanites  is 
present.     Tumor  is  not  always  present. 

Left- sided  Tumor  and  Abscess  Formation, — In  63  cases  tumor 
was  felt  in  20,  and  abscess  formation  riccurred  in  23,  In  some  cases 
with  considerable  pus  formation  there  may  be  but  little  pain  and  no 
pyrexia  (Georgi). 

Tumor  is  elongated,  sausage  s^rnped,  tetider,  aftd  often  ill  defined. 
It  may  be  movable  or  fixed,  lying  a  little  above  Pouparts*s  ligament 
(frequently  parallel  with  it). 

Shortly  after  the  occurrence  of  symptoms,  this  swelling  may  be 
made  out;  it  may  disappear  rapidly  or  gradually,  or  may  increast 
with  signs  of  pus  formation.  Patel  has  shown  that  the  tumor  may 
be  higher,  lower,  or  posterior.  The  position  depends  on  the  location 
of  the  inflamed  diverticulum.  In  a  patient  of  middle  age  or  older 
the  diagnosis  of  diverticulitis  would  be  probable. 

Telling*  now  classifies  the  diverticular  inflammations  in  the  follow- 
ing clinical  groups : 

1 .  Inflammatory  trouble,  more  or  less  acute  in  the  left  lower  region 
of  the  abdomen  (so-called  left-sided  '*  appendicitis,'*  sigmoiditis,  peri* 
sigmoiditis,  epiploic  appendicitis;  diverticulitis;  peridiverticulitis; 
pericolitis  sinistra^  etc.). 

2.  Perforative  peritonitis. 

3.  Intestinal  obstruction:  Acute,  usually  due  to  involvement  of 
the  small  intestine  by  an  adhesion  producing  kinking  or  strangulation 
by  a  band.       Chronic,  a  mimicry  of  carcinoma. 

4.  Vesicocolic  fistula. 

5.  Inflammatory  trouble  in  the  right  iliac  fossa  or  its  neighborhood. 
This  last  has  been  recently  added  and  will  shortly  l>e  referred  to. 

Differential  Diagnosis.^— DilTerential  diagnosis  must  be  made  from 
appendicitis,  with  left-sided  symptoms,  pelvic  inflammation »  ovarian 
cyst  with  inflammation  or  strangulation*  actinomycosis  of  the  sig- 
moid, syphilitic  or  tuberculous  pericolitis,  sigmoid  catarrh »  and 
dysentery.  Tuberculosis  is  tof>  often  accepted.  An  appendix  pass* 
ing  transversely  to  the  left  iliac  fossa  can  sometimes  be  determined 
by  vaginal  or  rectal  examination.  Palpation  at  McBurney's  point, 
examination  at  Morris*  point,  and,  in  addition,  of  the  left  lumbar 
ganglia,  may  give  some  information.  The  determination  of  the 
appendix  Head  zone  may  also  l>c  of  assistance.  An  abnormal  position 
of  the  cecum  occasionally  occurs.  With  tuberculosis,  bacilli  may  be 
'The  Proctologist.  March,  191 1. 
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found  in  the  stcmls,  also  pus  and  bkK>d»  but  not  always  at  first.  The 
tuberculin  reaction*  ocular  or  by  injection,  aids  diagnosis.  Pus  and 
blood  appear  in  dysentery  and  syphilis,  and  the  Ameba  or  Bacillus 
dysenteriae  in  the  former  and  Wassermann*s  reaction  in  the  latter. 
Mucus  alone  is  present  in  catarrh.  Actinomyces  are  found  in  the 
stool  in  actinomycosis.  Vaginal  examination  helps  diagnose  pelvic 
conditions. 

Sigmoiditis, — The  writer  classifies  catarrh  of  the  sigmoid  as  a 
colitis  (acute  or  chronic)  of  catarrhal  type,  in\^olving  this  portion  of  the 
colon  or  as  "  catarrhal  sigmoiditis/*  7  ntesipmnditis  Pate!  defines  as 
a  diffuse  inflammaticnt^  In  some  cases  there  may  be  acute  inflam- 
matory changes  not  invohing  the  entire  wall  of  the  bowel,  which  may 
>ield  to  the  external  application  of  ice  and  enemata.  In  other  cases 
the  entire  thickness  of  the  bowel  is  involved,  and  there  may  be  local 
signs  with  tumor  formation,  fever,  etc.  These  last  cases  may  be  acute, 
subacute,  or  chronic.  At  times  the  inflammation  may  subside  in  any 
of  these  types.  The  writer  believes  a  diverticulum  or  di\^erticula  are 
responsible  for  these  cases,  and  that  they  correspond  to  di\*erticulitis 
and  peridiverticuhtis. 

Intestinal  Obstruction^ — When  acute,  this  is  probably  due  to 
secondar>^  involvement  of  a  coil  of  small  intestine,  and  the  divertic- 
ulitis frequently  cannot  be  diagnosed  except  at  operation. 

The  same  is  true  of  chronic  obstruction  of  the  small  intestioL- 
Obstruction,  which  is  chronic,  recurrent,  or  acnte  engrafted  on  chronic, 
when  localized  in  the  sigmoid  region  is  nearly  always  diagnosed  as 
the  result  of  carcinoma,  when  it  occurs  in  an  elderly  person  with  a 
history  of  constipation. 

Advanced  age,  more  recent  constipation,  cachexia,  and  blood  in 
the  stools  favor  cancer;  while  long-standing  constipation,  absence  of 
blood  in  the  stools  after  repeated  examinations,  and  slight  cachexia 
(or,  rather,  loss  of  weight),  together  mth  an  e\ddence  of  pus  forma- 
tion, would  favor  peridiverticulitis. 

Entire  absence  of  constipation  may  occur  with  either,  and  blood 
has  been  found  in  one  diverticular  case.  Probably  many  of  the 
so-called  cases  of  cancer  are  really  this  condition. 

Perforative  Peritonitis. — In  these  cases  a  routine  examinatiofi  of 
the  sigmoid  should  be  made.  In  some  cases  tliere  may  Ix*  a  previous 
history  of  left-sided  abdominal  inflammation,  but  in  otliers  there  is  no 
such  history. 

l^esicocolic  Fistula, — Probably  many  of  these  cases,  supposedly 
due  to  cancer  of  the  sigmoid,  are  the  result  of  diverticulitis  with 
adliesions  and  perforation  of  the  bladder.  Air  and  feces  pass  through 
the  urethra.  Cripps  found  45  cases  of  vesico-intestinal  fistula  out  of 
63  to  be  inflammatory,  only  9  cancerous,  and  some  of  these  doubtful. 

There  seems  to  be  a  liability  of  postoperative  peritonitis  follow- 
ing an  operation  for  diverticulitis,  probably  from  other  tliin-walled 
diverticula. 

50 
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Inflammatory  Lesions  on  tfu  Right  Side  of  the  Abdomen, — Diver- 
ticula may  sometimes  occur  throughout  the  colon  and  are  found  in  the 
cecum.  Taylor  and  Lakin'  report  perforation  of  a  diverticulum  5^ 
inches  from  the  cecum.  This  possibility  must  always  be  considered; 
t.  e.,  in  some  cases  which  may  simulate  an  inflamed  appendix,  the 
cause  may  be  a  divertictdum. 

Diagnosis. — To  recapitulate:  Diverticulitis  occurs  usually  in 
persons  over  thirty-five  years  of  age  sulTering  from  constipation  and 
of  obese  habit.  The  site  of  pain  about  corresponds  on  the  left  side 
to  that  of  appendicitis  on  the  right.  Muscular  rigidity,  especially 
of  the  left  rectus,  is  present.  There  is  tenderness  on  pressure  in 
the  left  iliac  fossa.     Tumor  may  or  may  not  be  present. 

In  suppurative  cases  there  may  be  chills.  Leukocytosis  is  present. 
The  increase  in  the  polynuclcars  and  hyperinosis  are  of  importance  for 
diagnosis. 

The  various  types  have  been  described ;  among  the  most  common 
are  acute  peritonitis,  resulting  from  perforation;  local  abscess,  which 
may  break  into  some  viscus,  as  the  bladder,  or  which  must  be  opened; 
acute  or  chronic  obstruction,  resulting  from  stenosis  of  the  sigmoid 
from  peridiverticulitis;  chronic  tumors,  simulating  carcinoma:  and 
milder  cases,  with  local  pain,  tenderness,  constipation;  and  a  local 
tumor,  which  symptoms  gradually  subside  under  treatment. 

Treatment, — The  acute  cases  should  receive  the  same  treatment 
as  acute  appendicitis.  In  mild  cases  the  bowel  should  be  emptied  by 
enema;  hquid  diet,  preferably  broths  and  gruels;  ice-bag  continuously 
applied;  absolute  rest  in  bed.  Subsequent  attention,  after  rcarccry, 
should  be  directed  to  the  careftd  regulation  of  the  bowels  by  diet 
and  medication.  Intestinal  irrigation  and  high  olive  oil  injections 
also  are  of  value.  Cases  of  chronic  stenosis  may  be  temporarily 
treated  as  such.  Indications  for  operation  are  the  same  as  in  appen- 
dicitis. 

Acute  obstruction,  peritonitis,  and  abscess  require  immediate 
operation.  Chronic  obstruction  may  require  resection.  Appropriate 
operative  procedures  are  necessary  for  the  complications  described. 

*  Lancet,  Feb.  19,  1910,  p.  495. 
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INTESTINAL  OBSTRUCTION^ ACUTE   AND   CHRONIC 

Intestinal  obstruction  occurs  in  two  types — acute  and  chronic. 
Acute  obstruction  is,  in  turn,  characterized  by  two  anatomic 
types: 

1.  Acute  intestinal  obstruction  with  sudden  complete  occlusion 
of  the  intestinal  lumen. 

2.  Acute  intestinal  obstruction  engrafted  suddenly  on  a  chronic 
obstruction  (chronic  stenosis),  due  to  a  sudden  blocking  of  the 
stenosed  intestines  from  various  causes,  such  as  by  a  foreign  body  or 
a  fecal  accumulation  above  the  stricture. 


ACUTE  miESTINAL  OBSTRUCTION 
{Synonyms, — Ileus;  Miserere;  Passio  Iliaca,) 


I  General  Considerations.— Acute  intestinal  obstruction  may  be 

"  defined  as  a  sudden  acute  stoppage  of  the  passage  of  the  intestinal 
contents.  This  may  be  caused  by  mechanical  occlusion  of  the  intes- 
tinal canal  (mechanical  ileus),  by  a  sudden  loss  of  motor  power  in  a 
portion  or  in  all  the  bowel  (dynamic  or  paralytic  ileus),  or  by  a  com- 
bination of  these  conditions. 

Before  discussing  the  matter  further,  as  a  means  of  assistance  to 
diagnosis*  I  wish  to  call  a  few  very  important  facts  to  my  readers* 
attention. 

As  a  nde,  we  may  say  that  acute  obstruction  of  the  small  intes- 
tine gives  rise  to  more  severe  and  v^iolent  symptoms  than  that  of  the 
large  intestine.  The  nervous  apparatus  of  the  small  intestine  is  in 
connection  with  most  important  plexuses,  the  solar  and  superior 
mesenteric,  and  the  pain  is  more  violent,  the  vomiting  earlier  and 
more  marked,  and  the  prostration  and  shock  more  rapid. 

The  early  appearance  of  indicanuria  afid  of  anuria  are  also  sig- 
nificani  of  obsirticiioft  in  the  small  i^ttestine. 

Moreover,  simple  occlusion  of  the  intestines  does  not  lead  to 
nearly  as  acute  symptoms  as  when  strangulation  is  present.  In  the 
latter  condition  interference  with  the  circulation  of  the  intestinal 
wall  and  of  the  mesentery  and  the  irritation  of  the  sensory  nerves 
give  rise  to  acute  and  violent  symptoms,  marked  pain,  vomiting, 
and  shock.  In  this  class  of  cases  we  have  the  acute  internal  hernias 
and  strangulations,  voKtjIus,  and  the  severe  type  of  acute  intussus- 
ception.    Local  meteorism  is  generally  present  in  the  early  stages  of 

7H7 


788 


DISEASES  OF  THE  STOBIACH  AND   INTESTINES 


nil 


I 


I  ti 


]i.. 


volvulus,  internal  hemiafprm  strangulation  and  kinking  of  the 
bowels,  and  enables  us  at  times  to  locate  the  character  of  the  lesion. 
Often  this  distention  rapidly  becomes  very  extensive,  as  in  vdvulus, 
for  example,  a  general  distention  ensues,  so  that  determination  of  the 
condition  is  difficult. 

In  the  majority  of  cases  of  acute  obstruction  when  we  find  present 
marked  increased  peristaltic  movements  of  the  bowel,  with  stiffening 
and  rigidity  of  loops  of  intestines;  they  occur  in  acute  cases  engrafted 
on  cases  of  chronic  stenosis  with  hypertrophy  of  the  bowel  musde 
above  the  stricture.  We  occasionally  see  this  symptom  in  primary 
acute  conditions,  especially  in  acute  intussusception. 

We  must  remember,  moreover,  that  acute  dilatation  of  the  stom- 
ach, either  alone  or  associated  with  intestinal  paresis,  quite  frequently 
occurs  after  operation,  and  presents  many  of  the  symptoms  of  acute 
dynamic  ileus.  There  is  obstruction,  in  fact,  in  many  cases  due  to 
pressure  of  the  organ  on  the  transverse  duodenum  or,  as  some  believe, 
by  mesenteric  traction.  The  stomach  may  occupy  the  left  half,  or 
even  the  entire  abdominal  cavity.  I  have  referred  to  this  condition 
under  Acute  Dilatation  of  the  Stomach. 

Practically  we  may  say  that  in  every  case  of  acute  obstruction, 
intra-abdominal  tension  is  markedly  increased,  thus  interfering  with 
the  physical  examination.  I  place  the  following  suggestions  at  the 
commencement  of  this  chapter  in  order  to  emphasize  them  the  more. 
They  are  of  value  as  an  aid  to  diagnosis  in  every  case  with  acute 
symptoms. 

Immediate  and  thorough  lavage,  digital  examination  of  the  rec- 
tum, and  if  no  evidences  therein  of  obstruction  or  intussusception, 
prcventint;  the  entrance  of  an  injection,  then  a  careful  recurrent 
rectal  irrit^ation;  vaginal  examination  and  inspection  of  hernial 
oix'nint^s  should  be  the  preliminaries  in  the  examination  of  ever}' 
cast'.  Lavaj^e  and  irrigation  of  the  bowel  immediately  promote  the 
comfort  of  the  patient  by  lessening  distention,  render  the  physical 
examination  easier,  and  the  combined  methods  are  thus  an  invalu- 
able aid  to  diagnosis.  It  may  l)e  necessary  to  substitute  a  Iiiijh 
enema  for  irriu^ation. 

Etiology  of  Acute  Intestinal  Obstruction. — The  various  causes 
of  acute  intestinal  obstruction,  on  account  of  their  importance,  will 
now  be  considered  separately: 

The  first  classification  that  I  shall  describe  is  the  so-called  internal 
licr)n\it\'>r}u  siniuiiiilaiiou  of  the  bowel  (compression  of  the  intestines), 
due  to  strangulation  by  (a)  bands  and  adhesions,  the  result  of  a 
former  peritonitis;  ib)  Meckel's  diverticulum;  (f)  slits  and  apertures; 
ii/^  incarceration  into  hernias  (<-")  tumor  pressure  from  without. 

Frc.jncncy. — Fitz,  in  an  analysis  of  295  cases  of  acute  obstruction, 
gives  ,^4  per  cent,  of  the  cases  as  due  to  this  type  of  strangulation 
untcrnal  herniaform),  excluding  volvulus;  35  per  cent,  out  of  1134 
cases  arc  reported  by  Leichtenstern. 
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Out  of  1 01  cases  of  strangulation  Fitz  shows  that  63  were  due  to 
adhesions  and  bands,  and  2 1  to  vitelline  remains. 

Strangulation  of  the  intestines  by  adhesions  and  bands  thus 
constitutes  the  largest  percentage  of  this  class.  In  some  cases  they 
may  be  congenital.  The  band  may  be  a  firm  fibrous  cord,  or  may 
be  tough  and  thin  as  a  thread,  occasionally  it  may  be  |  inch  wide. 

Strangulation  from  bands  and  adhesions  may  occur  in  four 
ways : 

1.  There  may  be  a  short  tense  band  firmly  attached  at  each  end, 
beneath  whose  arch  a  knuckle  of  the  intestines  passes,  the  space 
may  only  be  of  a  size  to  admit  two  to  three  fingers. 

2.  On  the  other  hand»  there  may  be  a  long  lax  band,  attached  at 
its  ends  and  forming  a  ring  or  spiral  S>  through  which  a  loop  of  tlie 
small  intestine  may  slip. 

3.  A  loop  of  intestines  filled  with  contents  may  lie  over  a  tense 
band  of  adhesions  and  thus  l>ecome  strangulated;  this  is  a  rare  oc- 
currence, but  has  been  described  by  Treves. 

4.  The  intestines  may  suddenly  become  kinked  and  occluded  by 
traction  from  an  adhesive  band,  as  if  an  ovarian  cyst  were  tapped 
and  the  sudden  contraction  drew  on  an  adhesion  to  the  intestines. 

These  bands  and  adhesions  may  txrcur  Ijetween  any  of  the  viscera, 
the  parietal  peritoneum,  omentum,  and  mesentery. 

Adhesions  may  surround  the  bowel  and  contract,  narrowing  its 
lumen »  also  a  mesenteric  contraction  may  be  a  cause. 

A  coil  may  be  caught  between  tlie  pedicle  of  a  tumor  and  the 
pelvic  wall  or  may  circumscribe  a  tumor  pedicle. 

Strangulation  by  MeckeVs  Diverticulum. — Meckel's  diverticulum 
is  due  to  the  incomplete  obliteration  of  the  vitelline  duct,  and  forms 
a  finger-like  projection  from  the  ileum,  usually  within  iS  inches  from 
the  ileocecal  valve.  As  a  rule,  it  is  about  3  inches  long,  though 
frequently  longer,  and  cylindric  in  shape  with  a  conic  end,  though  the 
latter  is  occasionally  "  clubbed."  The  end  may  become  attached 
to  the  abdominal  wall  near  the  navel,  to  the  mesentery,  or  to  some 
other  point,  and  thus  form  a  band  or  hxjp  under  which  strangula- 
tion may  occur.  More  often  the  diverticulum  is  free  and  may  form 
a  ring  into  which  its  end  projects.  A  loop  of  the  intestines  may  enter 
the  ring  and,  especially  if  the  tip  is  dub  shaped,  may  push  it  l>efore 
it  and  tie  a  knot  (Fig.  294). 

The  vermiform  appendix  may  become  adherent  to  some  point 
in  the  peritoneal  ca\ity  and  form  an  arch  under  which  a  loop  of  the 
intestines  may  become  strangulated.  This  may  likewise  occur  with 
the  Fallopian  tube. 

Stranguiaiion  of  the  Bmvel  Through  Slits  mtd  Apertures. — This 
type  is  less  often  met  with,  and  is,  in  fact,  quite  rare.  Slits  and 
apertures  in  the  mesentery  and  omentum  may  be  congenital,  but  are 
more  frequently  traumatic.  They  generally  occur  in  the  mesentery 
near  the  lower  part  of  the  ileum.     Fissures,  holes,  or  rings  are  more 
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frequently  formed  by  peritoneal  adhesions;  mc»re  rarely  strangula* 
tion  may  occur  in  a  tear  of  the  uterus  or  bladder. 

Strangulation  from  Interim!  Hernia. — These  are  situated  within 
the  abdominal  or  thoracic  cavity^  or  are  subperitoneal  or  retroperi- 
toneal, parallel  to  the  abdominal  wall  without  passing  outward. 

In  some  of  the  so-called  external  hemiae  no  swelling  can  be  de- 
tected  externally.  Moreover,  hernia  may  develop  in  an  accessory 
form  between  the  muscles  and  fascia. 


Fig*  294. ^Knotting  of  a  Meckel's  div^erlicuhim  which  has  a  buUou-iTKc  swdliog 
of  its  extremity  (after  Treves), 

Among  internal  hernise  we  may  have  those  of  the  recessus  duode- 
nojejunaJis,  intersigmoid  recess,  retroperitoneab  anterior,  retrocecal* 
foramen  of  Winslow.  and  diaphragmatic  (Figs.  295-297), 

Diaphragmatic  hernia  is  most  frequently  met  with  of  these  forms 
and  can  occasionally  be  diagnosed. 

It  may  be  congenital  or  traumatic,  as  from  wounds,  contusions, 
or  excessive  vomiting. 

In  the  true  form,  a  hernial  sac  of  peritoneum  or  pleura  covers 
the  viscera;  in  the  false  form  (the  more  frequent)  it  does  not.    This 


INTESTINAL   OBSTRUCTION— ACUTE    AND   CHRONIC 


791 


type  is  found  on  the  left  side,  the  stomach  being  involved  most  fre- 
quently, the  colon  and  small  intestine  less  so. 

The  stomach  fundus  passes  into  the  thorax  and  apical  rotation 
occurs. 

Physical  Signs  of  Diaphragmatic  //ernxa.^ Pneumothorax,  less 
motility  of  the  side  of  thorax  involved,  bulging  of  the  walls  of  the 

thoraXi  and  metallic  sounds  are  the  

chief  symptoms.  D)'spnea,  distress 
or  pain  in  the  thorax,  and  difficulty 
in  swallowing  (dysphagia)  may  be 
present.  Diaphragmatic  hernia  can 
be  diagnosed  by  inflation  of  the 
stomach  with  air  or  water,  the  use 
of  the  ,v-ray,  or  by  gastrodiaphany. 

Mtxhanism  of  Internal  Hernia- 
for}u  Strangulaiion  {Compressicni  of 
the  Intestines). — The  mechanism  of 
the  type  of  obstruction  just  described 
is  as  follows : 

A  coil  of  gut  is  drawn  beneath  a  band  or  through  an  aperture^ 
and  becomes  at  once  strangulated,  or  congestion  of  the  mesenteric 
vessel  occurs,  then  gas  and  pus  accumulate*  and  later  strangulation 
occurs,  or,  in  addition,  a  torsion  of  the  bowel  may  take  place — 
necrosis,  gangrene,  and  perforation  result. 


^^, 


Fig.  295.— A  rod  in  the  ilco- 
appendicular,  or  ileocecal,  fossa 
(CantUeh 


Fig.  296. — ^The  intersigmoid  fossa  exposed 
by  holding  upward  the  pelvic  colon;  the 
double  dotted  line  indicates  the  ureter  behind 
the  peritoneum  (Cantlie). 


Fig.  297. — A  rod  in  the  ileocolic 
fossa  (Cantlic). 


The  lower  part  of  the  ileum  is  chiefly  affected.  Peritonitis  may 
occur  early,  in  twenty-four  hours,  or  latCj  in  one  to  two  weeks. 
Various  types  of  strangulation  are  shown  in  Figs.  298-305. 

Sex  and  Occurrence. ^In  males  70  per  cent.,  though  some  claim 
occurrence  in  the  sexes  is  equal.  Between  twenty  and  forty  years 
cases  chiefly  occur,  though  40  per  cent,  are  t>etween  fifteen  and  thirty 
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Fig.  298. — A  band  ia 
the  form  of  a  loop  at- 
tached to  the  intestine 
and  mesentery  (Cant lie). 


Fig.  299. — The  coil  of 
intestme  has  slipped 
through  the  loop  of  Fig, 
298.  and  caused  strangu- 
lation by  a  complicated 
knot  (Canthe). 


Fig.  300.— A  coil  of  Bi- 
tes tine,  in  sdditioQ  to 
being  snoicd  imifer  1 
band,  has  itndergotic  r<K 
tation  on  its 
axis  (Canlljc). 


Fig.  30 '"-A  knuckle  of  inleiiine 
snared  over  a  band  which  is  stretdi' 
ing  from  the  intcstjoe  to  the 
tcry  (Cantlie). 


Fig-  305, — A  knuckle  of  intestine  snared 
by  a  band  which  has  assumed  the  form  of 
a  simple  loop  (Cantlie) . 


I 


Fig.  303. — A  knuckle  of  luti 
soared  under  a  band  which  issireti 

ing  from  the  intestine  to  the  mtsefl- 
tcry  (CantJie). 


Fig,  304. — A  coil  of  stnall  intestine  ad- 
herent to  a  caseating  tuberculous  mesen- 
teric gland  (Cantlie). 


Fig.  305 — A  band  attached  to  the 
small  intestine  and  lunbilicus,  causiV 

an  acute  kink  of  the  bowel  (Cinll**'- 
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In  90  per  cent,  the  seat  of  the  trouble  is  in  the  small  intes- 
tine, usually  the  ileum;  in  67  per  cent,  stran^lation  is  in  the  right 
iliac  fossa;  in  83  per  cent,,  in  the  lower  abdomen  (Osier). 

Clinical  Symptoms.— These  are  characterized  by  their  sudden 
acute  onset  while  the  patient  is  in  perfect  health*  Rarely  injury, 
violent  movement,  or  diarrhea  may  precede  the  attack,  and  are  con« 
sidered  to  be  factors.  Sudden  severe  pain  first  occnrSt  occasionally 
colicky,  often  severe  throughout,  though  at  the  end  it  may  lessen. 
The  pain  at  times  corresponds  to  the  seat  of  the  strangulation.  Vom- 
iting begins  early  and  is  persistent  and  soon  becomes  feculent;  abso- 
lute constipation  is  present,  no  flatus  is  passed.  There  is  early  and 
rapid  appearance  of  collapse,  urine  is  scanty, 
meterosm  slight  or  absent,  slight  tenderness 
on  pressure,  no  blood  in  bowel  mo\'ements 
if  such  occur,  nor  is  it  discoverable  by  enema. 
Death  occurs  in  two  to  four  davs. 


Fig.  306. — IllustraUng 
the  disposition  of  a  loop  of 
bowel  which  is  predis- 
posed to  volvulus.  The 
parietal  attachment  of 
the  mesentery  is  cf^nsid- 
erably  shorter  than  its  in - 
testimai  attachment,  and 
the  coil  is,  as  it  were,  sus- 
pended as  from  a  pedicle 
(Cantlie). 


Fig .  307  .^lUustra ting 
a  volvulus  in  which  the 
upper  segment  of  intes- 
tine  passes  in  front  of  the 
lower  one  (CanUie), 


Fig.  308  .^Illustrating 
a  volvulus  in  whicfa  the 
upper  segment  of  intes- 
tine passes  behind  tlic 
lower  one  (CantUe), 


If  peritonitis  occtirs,  meteorism  is  marked  and  pain  recurs  and  is 
severe.  A  circumscribed  area  of  dulness  or  tumor  is  rare.  The  attack 
is  of  a  fulminating  character. 

Volvulus  may  be  defined  as  an  obstruction  of  the  bowel  caused 
by  a  rotation  of  the  intestines  about  their  axis,  a  rotation  of  tlie  bowel 
about  its  mesenten',  or  an  intertwining  (rotation)  or  knotting  of  two 
intestinal  loops  with  their  mesenteries. 

It  occurs  most  frequently  in  the  sigmoid  flexure.  The  ascending 
colon,  cecum^  and  small  intestine,  especially  the  ileum,  may  some- 
times be  affected,  and  intertwining  of  the  intestines  is  most  often  met 
with  in  this  location. 

Mechanics, — The  Sigmoid  Flexure. — The  sigmoid  flexure  must  be 
large  and  its  mesocolon  long  and  narrow  for  the  development  of 
volvulus.  The  ends  of  the  sigmoid  are  thus  approximated,  and  it 
can  readily  rotate  around  the  mesocolonas  a  pedicle  (Fig.  306) .  This 
condition  may  be  congenital  or  due  to  some  chronic  inflammation. 

Etiology. — Chronic  habitual  constipation  is  the  chief  causey  as 
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the  weight  of  the  fecal  matter  produces  local  displacement  and 
distorts  and  elongates  the  mesentery. 

The  rotation  is  usually  the  result  of  bodily  exertion.  On  the  other 
hand,  one  branch  of  the  flexure,  being  overdistended,  may  drop  down 
over  the  other.  The  branches  may  be  rotated  through  i8o  to  360 
degrees,  or  even  several  complete  rotations  may  occur.  The  dis- 
tention of  tlie  sigmoid,  the  congestion  and  exudation  of  fluid  and 
accumulation  of  gas  in  the  loop,  prevent  restitution  to  the  normal 
position.  The  accumulation  of  gas  in  the  colon  also  prevents  rettim 
to  normal.     V'alvulns  is  illustrated  in  Figs.  307-308. 

Small  Intestine, — The  same  conditions  favor  axial  rotation  of  the 
small  intestine. 

Inflammation  of  the  mesentery  is  sometimes  a  cause,  also  gall- 
stoneSi  by  producing  colic  and  spasm. 

Accessory  Cause s.^h^anness,  the  absence  of  fat  in  the  mesenter)\ 
and  hence  lessened  intra-abdominal  pressure  have  been  considered 
predisposing  causes,  also  trauma,  jumping  and  lifting,  sudden  diar- 
rhea (f>eristalsis)  in  these  constipated  cases,  or  a  large  enema  (accord- 
ing to  some), 

A^e. — It  is  more  common  in  older  tlian  in  young  subjects,  gener- 
ally in  those  over  forty  years  of  age,  though  Fitz  places  it  more 
frequently  at  thirty  to  forty  years  in  his  statistics. 

Frequency. — Fitz  finds  42  out  of  295  cases  of  acute  intestinal  ob- 
struction due  to  vohiilus. 

Sex.^ — According  to  Fitz  it  is  more  frequent  in  men- — 68  per 
cent-  Some  place  the  proportion  much  higher,  as  3  or  4  men  to 
I  woman. 

Sywpiofns, — This  condition  is  characterized  by  its  acuteness 
and  rapid  course.  It  is  more  rapid  than  any  other  form,  except, 
possibly,  internal  strangulation  of  the  intestines. 

Pain  is  sudden ^  violent,  and  never  absent,  and  sometimes  localized 
in  the  left  lower  quadrant;  it  may  remit,  but  tliere  is  never  a  complete 
intermission.  V^omiting  is,  as  a  rule,  violent  and  profuse,  continuous, 
and  is  an  early  symptom,  though  occasionally  less  frequent  in  sig- 
moid volvulus.  Fecal  vmniiing  is  comparatively  rare.  Co^istipa- 
tion,  both  for  feces  and  flatus,  occurs,  as  a  rule,  from  the  incipiency 
of  the  attack.  Occasionally  a  history  of  violent  exercise  or  of  acute 
diarrhea  may  precede  the  attack.  Tenesmus  may  be  present  in  vol- 
vulus  of  the  sigmoid,  though  not  as  frequent  as  in  intussusception, 
and  in  rare  instances  there  is  the  passage  of  a  small  amount  of  blood 

Local  mete  or  ism  is  an  important  s^'mptom,  the  lejt  lower  portion 
of  the  abdonten  protrudes  as  a  tense  and  elastic  swelling,  feeling 
like  a  rubber  ball;  visible  peristaltic  movements  do  not  occur;  per- 
cussion may  be  tympanitic,  there  may  t>e  metallic  sounds  or,  rarely, 
dulness  if  tliere  is  much  edema.  In  some  cases  there  is  an  S-shaped 
protrusion  of  the  abdomen,  most  prominent  in  the  upper  left  and  lower 
right  quadrant.     This  is  in  the  early  stages.     General  meteorism  de- 
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velops  most  rapidly,  next  in  rapidity  to  that  of  general  peritonitis,  but 
in  the  latter  the  abdomen  is  ver>^  tender;  while  in  the  former  it  is  only 
slightly  so.  Within  forty-eight  hours  the  abdomen  may  be  balloon 
shaped.     This  rapid  meteorism  is  an  aid  0  diagnosis. 

The  symptoms  are  verv^  acute  and  collapse  is  marked.  In  axial 
rotation  of  the  small  intestine  at  the  onset  there  may  not  Ije  absolute 
constipation;  tlie  local  meteonsra  starts  higher  up  and  there  is  no 
tenesmus.  In  these  cases^  curiously  enough,  the  symptoms  are  no 
more  violent  than  in  sigmoid  volvulus, 

Anatofny. — There  is  local  meteorism »  the  walls  of  the  distended 
loop  are  thickened,  rigid,  edematous,  and  dark  red.  The  peritoneal 
coat  is  often  torn,  as  is  the  muscularis.  Hemorrhages  are  seen  in  the 
intestinal  wall.  Blood,  gas,  mucus,  and  feces  lie  in  the  loop.  The 
mesentery'  is  hyperemic  and  infiltrated.  The  twisted  part  of  the 
intestines   is  attenuated   and   pale.     Gangrene   may   occur   at    the 
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^ig.  509- — Intussiisceptioa, 
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Fig.  310. — All  in- 
tusstisception  (Cani- 
liej. 


Vig.  3 !  I  — An  intus- 
susception in  lotigim- 
dinal  section:  .4,  The 
entering  layer;  B.  the 
rctuniiriK  layer;  C\  the 
sheath  (Cantlie), 


line  of  demarcation.  Other  parts  of  the  intestines  are  collapsed  and 
pale  unless  general  meteorism  subsequently  cK^curs. 

Course.— Th^  course  of  volvulus  is  always  acute.  The  patients 
may  occasionally  die  in  twelve  to  twenty-four  hours  or  in  two  to 
three  days;  the  average  course  is  a  week.  They  die  of  collapse,  ex- 
haustion, peritonitis,  or  from  paralysis  of  the  heart  doe  to  compression 
from  tympanites.  Unless  operation  is  performed,  the  cases,  as  a  rule, 
are  fatal,  especially  those  with  complete  axial  rotation. 

Some  patients  who,  from  the  symptoms,  seem  to  have  suffered 
from  partial  rotation,  the  course  l^eing  more  chronic*  have  recovered. 

Intussusception;  Invagination.^ It  is  in  tliis  condition  that  one 
segment  of  the  intestines  slips  into  an  adjac*ent  segment,  so  that  the 
latter  forms  a  sheath  for  the  former.  The  two  portions  make  a  cylin- 
dric  tumor  which  varies  in  length  from  an  inch  to  many  feet.  The 
condition  is  always  a  descending  intuiisusception.     The  outer  tube  is 
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called  the  sheath  or  intussusciptens;  the  middle  and  inner  tubes,  the 
intussusceptxim;  the  innermost  tube,  the  entering  tube;  the  middle 
one,  the  returning  tube  (Figs.  309-311).  The  upper  part,  where  the 
middle  tulx^  bends  over  into  the  sheath,  is  called  the  neck ;  its  lower  part, 
where  the  inner  tube  bends  over  into  the  returning  cyhnder,  is  called 
the  head.  Mucous  membrane  is  in  contact  with  mucous  membrane 
and  peritoneum  with  peritoneum.  Those  depicted  are  the  usual  fonB^ 
sometimes  a  double  or  triple  invagination  may  occur »  or  an  incom- 
plete lateral  invagination,  the  reverse  of  a  di\*erticuluin.  The 
mesenter>^  participates  in  the  invagination  and  becomes  compressed 
and  wedged  in  the  sheath*  The  serous  surfaces  may  become  ad- 
herent, so  that  the  invagination  cannot  be  disengaged.  There  are 
various  types  of  intussusception  which  may  occur  in  every  portion 
of  the  bowel : 

1 .  The  Ileocecal  Form.— -In  this  type  the  ileocecal  valve  forms  the 
apex  of  the  intussusception,  the  ileum  the  internal  cylinder,  and  the 
colon  the  sheath;  this  often  forms  a  very  long  intussusception,  so 
that  the  valve  may  even  protrude  at  the  anus. 

2.  The  Ileocolic  Form. — -The  lowest  part  of  the  ileum  forms  the 
apex  and  protrudes  into  the  cecum.  If  the  cylinders  become  adherent. 
then  the  ileocecal  valve  and  cecum  may  become  inverted. 

3.  I leaca- ileocolic  Fonn. — There  is  first  an  ileac  invagination 
which  may  force  the  intussuscepted  part  into  the  colon. 

There  may  also  be  intussusception  of  the  ileum,  jejunum  and 
ileum,  jejunum,  duodenum  and  jejunum,  duodenum,  eolon^  colon 
and  rectum,  and^  rarely,  of  the  rectum. 

The  ileocecal  form  seems  to  predominate,  and  is  especially  fre* 
quent  in  children. 

The  ileocolic  is  also  quite  frequent,  and  these  two  types  give  the 
longest  intussusceptions. 

In  adults  the  ileac  and  ileocecal  forms  occur  with  about  equal 
frequency,  and  in  the  colon  it  is  quite  frequent. 

Intussusception  of  the  vermiform  appendix  into  the  cecum 
has  lieen  reported,  and  also  of  the  ileum  into  the  open  Meckel's 
diverticulum,  when  this  is  patent  at  the  umbilicus,  and  also  by  the 
gut,  grasping  it,  or  by  traction. 

The  mesentery  exerts  traction  on  the  intussusception  and  the 
bowel  curves  so  that  the  concavity  points  toward  the  mesenteric 
attachment.  This  may  cause  a  kinking,  which  further  closes  tlie 
intestinal  lumen.  Circulatory  changes  take  place  in  the  intussuscep- 
tion, edema,  swelling,  etc.,  and  in  severe  cases  strangulation  and 
gangrene.  The  intussusception  may  slough  off.  Peritonitis  is 
first  noted  on  the  second  or  third  day;  it  maybe  local  or  become 
general. 

Mechanism  of  Intussusception. — The  probable  reason  of  intus- 
susception being  so  frequent  in  young  children  is  that  during  the 
early  months  of  the  infant's  life  tliere  is  a  rapidly  increasing  dispro- 
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portion  between  the  transverse  diameters  of  the  large  and  small 
intestines*  the  large  intestine  increasing  ver>^  rapidly  in  diameter,  so 
that  the  ileum  can  readily  prolapse.  For  tlie  production  of  invagina- 
tion there  is  probably  a  local  spasm  of  a  portion  of  the  intestines, 
and  the  normal  gut  below  is  pulled  upward  by  its  longitudinal 
fibers  over  the  contracted  piece  of  bowel,  and  the  irritation  caused 
by  tlae  invaginated  part  then  causes  spasmodic  contraction  of  the 
gut  above,  which  carries  the  incarceration  further  downward. 

Numerous  experiments  have  been  carried  out  for  a  study  of  the 
mechanism.  None  of  these  seem  to  show  that  primary  paralysis  is 
a  factor,  but  that  the  condition  is  rather  of  a  spasmodic  tv^* 

Paralysis  of  a  limited  part  of  the  bowel  may,  I  believe,  be  a  factor 
in  some  cases. 

Frequency, — Weiss  finds  that  out  of  321  cases,  intussusception 
occurs: 

Percent.                    Percent  PcrocuL      Percent 
In  the  newborn  and  suck- 
lings. . ....__.__  Iliac,  24        Ileocecal,  42  Ileocolic,  10        Colic,  24 

Childhood  to  puberty, .  . , .  AUslc,  23        Ileocecal,  43  Ileocolic,  14        Colic,  26 

Adult Iliac.  29,5     Ileocecal,  34.5  Ileocolic,    4.5     Colic,  27 

Meckel's  diverticulum  (adult).         4.5 

177  in  first  year;  85,  two  to  fourteen  years;  59,  later  age. 

The  agonal  type  of  intussusception  occurs  just  before  death,  is 
of  no  importance,  and  is  often  mnltiple.  Of  Leichtenstern's  cases,  1 3 1 
out  of  543  occurred  in  the  first  year,  80  of  them  at  four  to  six  months. 

Age, — Most  frequent  in  infancy  and  early  childhood,  yp  to  the 
fifth  year. 

Causes. — Diarrhea,  intestinal  polypi,  carcinoma  and  stricture, 
ingestion  of  irritating  fo(»d,  contusion  of  the  abdomen,  shaking 
the  body,  and  acute  and  chronic  diseases  have  been  given  as 
factors. 

Benign  tumors  when  present,  such  as  accessory  pancreas,  fibroma, 
myoma,  especially  the  polypoid  form,  are  generally  at  the  apex  of 
the  intussusception,  and  most  frequently  occur  in  the  ileum.  They 
may  set  up  peristalsis,  and  constriction  and  invagination  so  result. 

It  is  rare  with  carcinoma  or  stenosis,  and  it  may  occur  when  the 
tumor  is  pedunculated.     Often  the  cause  is  not  discoverable. 

Symptoms, — In  the  acute  cases  the  attack  is  characterized  by 
its  suddenness.  There  may  be  preliminary  intestinal  disturbances, 
such  as  diarrhea  or  colicky  pains.  Often  they  appear  while  the 
patient  is  quiet,  asleep  or  nursing.  I  shall  refer  to  the  acute  cases 
only  in  this  chapter.  The  iliac  and  ileocecal  forms  are  the  most 
acute.     The  colic  and  rectal  form  are  more  gradual. 

Pain, — There  is  first  pain  of  a  violent  colicky  character,  at  times 
arising  at  a  definite  point.  It  may  be  very  severe  and  overwhelm 
the  patient,  and  in  children  may  cause  convulsions,  or  they  may 
scream  and  groan*  It  is  continuous  at  first,  later  may  intermit, 
though  at  times  it  may  be  continuous  throughout.     In  some  cases 
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the  pain  is  in  the  right  iliac  region,  or  occasionally  at  the  umbilicus, 
and  at  times  local  tenderness  is  present.  Spasms  and  contractioa 
with  rigidity  of  loops  of  intestines  sometimes  occur  in  acute  cases^ 
but  more  usually  in  the  chronic.  V^omiting  is  constant  and  early 
in  children,  is  not  constant  in  adults,  and  hence  is  a  less  important 
symptom  in  them. 

The  vomiting  depends  on  the  position  of  the  intussusception; 
the  lower  down  it  is,  the  less  likely  the  vomiting  at  the  outset;  peri- 
tonitis brings  it  on. 

Feculent  movements  may  occur  at  first;  later,  diarrhea  with 
blood  and  mucus,  and  tenesmus  if  the  invagination  is  low  down. 
In  some  cases  this  is  quite  marked;  hetnorrhages  from  the  bowels 
ensue,  even  if  the  invagination  is  high  up. 

Fecal  vmniting  is  rare.  Vomitus  usually  contains  gastric  con- 
tents, mucus,  and  bile,  and  only  occurs  in  one- fourth  of  the  cases 
in  adults.  The  higher  up  the  invagination,  the  sooner  it  appears. 
Meteorism  of  a  great  degree  is  exceptionally  present;  sometimes 
the  abdomen  is  even  retracted.  It  is  dependent  on  the  degree  of 
constriction. 

Tufiwr.^A  palpable  tumor  can  at  times  be  appreciated  in  about 
one-half  the  cases.  It  varies  in  size,  may  seem  shorter  to  the  touch 
than  it  really  is,  or  it  may  impart  the  feel  of  a  double  swelling;  it  is 
usually  of  a  cylindric  or  sausage  shape,  elongated,  and  curved.  Its 
consistency  may  vary^  at  different  times  and  it  can  be  slightly  com- 
pressed. It  may  feel  hard  and  then  suddenly  soft,  or  even  vanish. 
The  changes  in  consisicmy  and  resistame  are  due  to  the  spasmodic 
contraction  in  the  intestinal  wall.  During  contraction  it  may  be 
tender. 

SiUmtion, — Most  frequently  the  tumor  is  located  in  the  region  of 
the  sigmoid;  then  at  the  anus  or  rectum,  then  at  the  cecum,  descend- 
ing transverse  or  ascending  colon. 

The  position  of  the  tumor  may  be  permanent  if  there  are  any 
adhesions,  or  it  may  change  if  the  intussusception  increases. 

Prolapse  of  the  swelling  through  the  anus  often  occurs. 

Duration, — ^Especially  in  children  severe  symptoms  of  collapse 
may  take  place  within  two  to  three  days,  and  if  vomiting  persists, 
it  may  be  feculent. 

About  80  per  cent,  of  young  subjects  die;  subacute  cases  run  two 
to  four  weeks  and  spontaneous  cures  occur  in  this  type. 

Death  from  collapse,  gangrene,  and  peritonitis  may  occur  during 
the  first  week  in  infants,  or  in  two  to  three  weeks  in  adults.  Sepsis 
and  phlebitis  may  l>e  associated. 

Diag}wsis. — Acute  commencement,  vomiting  constant  in  children, 
but  not  so  in  adults;  at  times  tenesmus,  the  presettcc  of  bloody  stools; 
then  retention  of  feces  and  flatus,  distention  of  the  abdofnen  usually 
slight ;  and  last  the  appearance  of  a  tumor  are  diagnostic  of  intussus- 
ception. 
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Intussuscepliim  of  the  Appendix. — Moschowitz,'  reports  a  case  of 
intussusception  of  the  appendix  (Fig.  312),  and  collects  24  additional 
cases.  In  the  pure  uncomplicated  cases*  without  invagination  of  the 
ileum  into  the  cecum,  the  histor>^  usually  covers  a  considerable  period 
from  a  few  weeks  to  even  several  months.  The  oldest  patient  was 
forty- two  years  old,  the  youngest  two,  and  the  general  average  was 
five  years  of  age. 

Symptoms. — The  pain  is  usually  intense,  cramp-like,  and  localized 
around  the  umbilicus.  It  occurs  in  paroxysms,  during  which  period 
the  patient  suffers  severely.  The  distinguishiug  feature  of  the  pain 
is  its  remitting  character.  During  the  period  of  remission  the  patient 
may  apparently  feel  perfectly  well.  Attacks  of  pain  witli  remission 
alternate  and  there  may  be  from  one  to  two  to  many  attacks  a  day. 
The  duration  of  the  disease  varies  from  a  few  weeks  to  several  months. 
There  is  rigidity  of  the  abdominal  muscles  but  examination  with  the 
patient  in  a  hot  bath  or  under  an  anesthetic  enables  one  to  determine  a 
swelling  about  the  size  of  an  egg 
in  the  right  iliac  fossa.  It  differs 
from  the  sausage- shaped  swelling 
of  an  ileocolic  intussusception. 
The  bowels  may  mov^e  spontane- 
ously or  with  cathartics.  Blood 
in  gross  or  minute  quantities  (by 
chemical  test)  is  present  in  the^ 
stool  during  the  cramp-like  at- 
tacks. The  remissions  and  chron- 
icity  diiferentiate  it  from  acute  in- 
vagination involving  theen tire  gut. 

Obturation  of  the  intestines  signifies  the  occlusion  of  the  bowels 
by  a  foreign  body  situated  therein;  among  such  are  gall-stones, 
enterohths,  foreign  bodies  which  have  been  swallowed  or,  rarely, 
inserted  into  the  rectum*  lumbricoid  worms,  and  masses  of  fecal 
matter. 

Gall-stones,  in  exceptional  cases  if  very  large,  may  cause  an  acute 
intestinal  obstruction.  They  probably  have  ulcerated  through  into 
the  bowel  from  the  gall-bladder.  They  may  become  impacted  in  the 
duodenum,  jejunum,  or  at  the  ileocecal  valve. 

Cases  of  this  last  type  are  more  frequent  in  women  than  in  men. 
In  many  there  is  a  previous  lustor\^  pointing  to  cholelithiasis.  The 
symptoms  are  pain,  violent  vomiting  (generally  bilious),  which  fre- 
quently becomes  feculent,  constipation »  which  is  not  always  absolute, 
meleorism,  often  not  pronounced,  and  collapse.  In  some  cases  a 
hard  resistant  swelling  may  l^e  felt.  In  others  there  will  t>e  some 
flatus  from  the  rectum.  Milder  symptoms  of  occlusion  may  occur, 
evidently  when  the  lumen  of  the  bowel  is  not  completely  shut  off* 
The  patient  in  this  class  of  cases  would  suffer  from  attacks  of  cohcky 
*  R  Y.  Med.  Rec.,  Dec.  17.  1910- 


Fig- 


312 — Intyssusception  of  the  ap- 
pendix vennjfonnis  (Can  I  lie) . 


8oo 


DISEASES  OF  THE   STOMACH  AND   INTESTINES 


pain,  vomiting,  and  constipation,  but  no  collapse.  These  cases  may 
also  have  perforative  peritonitis,  and  often  die  on  the  fifth  to  tenth 
day  unless  operated  on.  At  times  the  stone  may  move  onward  and 
escape,  with  recovery  of  the  patient. 

Occasionally  there  will  l>e  some  diarrhea  with  blood  during  the 
onward  movement  of  the  calculus,  the  result  of  traumatism  to  the 
mucosa. 

Enteroliths, — An  intestinal  calculus  rarely  causes  acute  ob- 
struction unless  it  has  been  dislodged  from  an  intestinal  diverticulum, 
and  suddenly  occludes  the  boweL  It  generally  produces  the  symp- 
toms of  chronic  obstruction  or  digestive  disturbances  and  obstinate 
constipation. 

Calculi  ordinarily  consist  of  carbonates  or  phosphates  with  a 
foreign  body  as  a  nucleus ;  or  as  a  result  of  the  prolonged  use  of  drugs, 
such  as  chalk,  bismuth,  magnesia  or  saloL  or  some  indigestible 
material,  such  as  oat-stones  from  oatmeal,  etc.,  in  which  inorganic 
salts  are  deposited.     They  frequently  develop  in  the  large  intestine. 

Foreign  Bodies.' — These  are  accidentally  or  intentionally  swal- 
lowed. This  is  especially  apt  to  occur  with  children  or  with  insane 
or  hysteric  persons.  Occlusion  has  also  been  produced  by  the  in- 
sertion of  a  foreign  body  into  the  rectum.  Among  such  substances 
are  knives,  spoons,  forks,  keys,  marbles,  stones,  false  teeth,  fruit 
stones,  neckties,  hair  or  beads,  pins  and  needles;  in  fact,  all  varie- 
ties of  objects.  In  some  cases  the  symptoms  may  first  be  chronic, 
when  suddenly  acute  occlusion  will  occur;  in  others  it  is  acute  from 
its  indpiency.  Murphy's  button  has  caused  occlusion,  also  a  large 
mass  of  tapeworms  or  round  worms.  Pedunculated  tumors  of 
the  intestinal  wall,  such  as  polypi,  fibroma,  and  myoma,  may 
produce  it- 
Many  of  these  objects  can  be  readily  recognized  by  means  of  the 
%-rays  and  the  fluoroscopy  or  by  a  Rontgen  picture. 

Fecal  masses  may  completely  occlude  the  intestines  as  a  result  of 
habitual  constipation.  The  symptoms  are  usually  subacute  or 
chronic  at  first,  and  finally  become  acute  from  complete  occlusion. 

Dynamic  Ileus  (Intestinal  Paresis,) — Acute  obstruction  pro- 
duced by  paralysis  of  the  bowels  is  called  paralytic  or  dynamic  ileus. 
Among  the  various  causes  are  hydrocele,  contusion  or  inflammation 
of  the  testicles,  etc.,  which  may  cause  a  reflex  paresis;  paracentesis 
of  ascites;  trauma  over  the  abdomen;  after  laparotomy  from  manipu- 
lation of  the  viscera  or  following  remo\ral  of  a  large  tumor,  or  after 
Cesarean  section;  other  operations  from  the  effect  of  the  anesthetic; 
damage  to  the  intestines,  as  from  a  hernia  after  relief  of  the  stran- 
gulation; local  or  general  |x?ritonitis;  renal  or  biliary  colic  may  cause 
reflex  obstruction,  possibly  due  to  spasm  or  paresis;  overdistentioo 
of  the  intestines  from  gas  or  feces ;  various  toxemias,  as  from  typhoid 
or  pneumonia  or  from  any  acute  infection,  also  sepsis,  as  from  ap* 
pendicitis,  and  as  a  concomitant  of  shock  or  uremia. 
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Congenital  Cawj^s. ^Congenital  occlusion  of  the  rectum  or  colon 
produces  acute  obstruction. 

Acute  Obstructimt  Engrafted  on  Chronic  Obstruction. — Chronic 
stenosis  with  chronic  constipation  may  suddenly  produce  an  acute 
obstruction. 

Pathology  of  Acute  Obstruction. — In  acute  obstruction  the 
patliologic  findings  differ  somewhat,  according  to  the  various  types 
and  factors.  There  has  been  an  unfortunate  tendency  to  confuse 
the  findings  in  acute  and  chronic  obstruction.  If  we  have  an  acute 
condition  engrafted  on  a  chronic  obstruction,  wt  may  then  find 
above  the  point  of  obstruction  dilatation  and  hypertrophy  of  the 
intestines,  catarrh,  and  ulcerations. 

In  true  acute  occlusion  the  process  is  too  rapid  for  these  changes, 
but  the  following  occur:  the  intestines  below  the  occlusion  are  empty 
and  contracted;  aliove  it  the  intestines  are  markedly  dilated  and  dis* 
tended  and  the  walls  are  thinner.  If  a  loop  is  involved,  the  walls 
are  thick  and  congested  (but  not  h y per trop hied).  The  coils  above 
the  obstruction  are  distended*  filled  with  gas  and  ill-smelling  contents. 
If  the  small  intestine  is  occluded  the  distention  will  involve  the  gastro- 
intestinal tract  above  the  occlusion ;  if  the  large  intestine  is  occluded 
the  colon  will  be  distended  first;  later  regurgitation  through  the  ileo- 
cecal valve  occurs  and  universal  distention. 

In  a  loop  which  is  strangulated  there  is  local  meteorism*  and  it 
may  be  markedly  distended ;  there  are  congestion,  edema,  hemorrhage, 
a  dark  red  color  of  the  gut  and  gangrene,  with  genera!  peritonitis  and 
bloody  fluid  in  the  cavity;  or  a  single  ]jerf oration  from  ulceration  or 
gangrene  may  occur  (the  distention  ulcer  wnth  perforation  "  Dehnungs- 
geschw'iir,''  descril>ed  by  Koeher) ;  and  rarely,  if  the  case  be  prolonged, 
a  local  abscess  or  local  peritonitis. 

General  Symptoms  of  Acute  Obstruction. — As  a  rule  these  begin 
very  acutely,  though  rarely  there  is  a  previous  history  of  diarrhea  or 
constipation »  improper  food,  a  laxative,  traumatism,  or  of  violent 
exertion. 

There  are  at  first  violent  abdominal  pains,  colicky  in  type,  local 
or  diffuse.  The  pain  is  continuous,  though  sometimes  it  may  remit. 
Nausea,  hiccough ^  and  vomiting  first  of  the  gastric  contents,  later 
bilious,  and,  finally,  feculent  vomiting  rapidly  follow\  Meteorism 
quickly  appears;  there  are  absolute  constipation  and  no  passage  of 
flatus.  Tympanites  increases,  a  great  increase  of  intra-abdominal 
pressure  is  present,  and  the  muscles  become  tense  and  the  entire 
abdomen  tympanitic;  respiration  is  markedly  interfered  with,  the 
breathing  is  rapid  and  shallow,  pulse  rapid  and  feeble,  extremities 
cold,  cold  sweat,  face  pale,  eyes  sunken,  and  extreme  thirst;  total 
collapse  and  the  patient  rapidly  succumbs. 

Only  a  brief  analysis  will  be  made  of  these  symptoms,  as  they  have 
been  thoroughly  descril>ed  under  the  respective  causes  of  acute  ob- 
struction.     Pain  is  the  most  constant  symptom  and  it  never  rmnits 
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completely.  As  a  rule,  it  is  more  acute  in  obstruction  of  the  small 
intestine ;  the  initial  pain  is  probably  due  to  irritation  of  the  intestines 
and  peritoneum,  later  to  spasmodic  intestinal  contraction,  and  finally 
to  peritonitis.  In  the  last  stage  pain  may  cease  as  a  result  of  the 
terminal  fatal  intestinal  paresis.  External  pressure,  as  a  rule,  in- 
creases the  pain. 

Active  and  visible  peristaltic  movements  and  tetanic  stiffening  of 
the  bowel  are  exceptionally  seen  in  acute  occlusion,  when  the  intes- 
tines were  previously  healthy  and  unobstructed ;  and  if  they  are  visible, 
are  never  as  marked  as  in  cases  of  acute  obstruction  supervening  on 
a  chronic  stenosis  of  the  intestine.  This  is  an  important  point  to  re- 
member. The  visible  peristaltic  movements  if  present,  in  connec- 
tion with  the  other  symptoms,  are  an  aid  to  diagnosis. 

Votniting  is  nearly  always  present.  At  first  it  is  probably  due  to 
reflex  irritation  of  the  nervous  system;  later  it  has  been  ascribed  to 
antiperistalsis;  or  to  mechanical  causes,  as  explained  by  Haguenot, 
who  states  that  fluid  contents  accumulate  above  the  obstruction; 
and  from  gas  pressure  and  contraction  of  the  abdominal  muscles  the 
contents  are  forced  into  the  areas  of  less  resistance  and  thus  reach  the 
stomach,  where  they  cause  vomiting. 

Feculent  vomiting  often  occurs  when  the  obstruction  is  in  the 
small  intestine,  due  to  putrefactive  processes  therein. 

Constipation  is  usually  marked;  though  rarely  there  is  diarrhea 
with  blood,  as  in  intussusception. 

Absence  of  flatus  is  quite  significant. 

Meteorism. — This  may  first  be  circumscribed  (local),  there  being 
tympanites  and  protrusion  of  the  intestines  for  a  short  distance 
above  the  point  of  obstruction;  thus,  a  protrusion  of  the  right  side 
would  first  be  noted  if  an  obstruction  occurs  at  the  hepatic  flexure. 
Later  the  meteorism  becomes  general  and  the  abdomen  barrel  shaped. 

Collapse. — This  is  marked,  especially  so  if  there  is  strangulation, 
and  it  is  more  rapid  if  the  small  intestine  is  involved. 

Thirst  and  dryness  of  the  tongue  are  present,  being  due  to  vomit- 
ing, sweating,  and  increased  intestinal  secretion,  which  diminish  the 
fluidity  of  the  blood. 

Coma,  delirium,  and  fever  rarely  occur. 

Diagnosis  of  Acute  Intestinal  Obstruction. — Having  described 
the  symptoms  of  acute  obstruction,  a  careful  study  of  the  phj'sical 
signs  and  the  methods  of  physical  examination  are  necessary  to  com- 
plete the  diagnosis. 

Investigation  of  the  type  and  degree  of  meteorism  (tympanites  i. 
both  by  inspection  and  percussion,  is  of  great  importance.  At  this 
point  I  again  desire  to  call  to  my  reader's  attention  that  acute  dila- 
tation of  the  stomach  presents  many  symptoms  of  ileus  and  may 
obscure  the  diagnosis.  The  pain  of  acute  ectasia  is  not  as  severe 
and  continuous  as  with  acute  intestinal  obstruction,  in  that  it  is  vn- 
mcdiately  relieved  by  lavage.     The  stomach  may  occupy  the  entire 
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abdominal  cavity,  though  usually  it  filis  the  left  half  and  lower  part 
of  the  abdomen.  The  vomiting  of  acute  ectasy  is  also  peculiar,  in 
that  it  is  very  profuse,  incessant,  and  in  large  amount,  and  comes 
up  in  gulps  without  straining.  It  is  usually  watery  and  greenish  in 
hue»  though  it  may  be  brownish  or  black.  If  the  stomach  alone  is 
involved,  distention  will  disappear  after  lavage. 

Inspection. — If  there  be  occlusion  of  the  jejunum  or  duodenum^ 
unless  the  stomach  also  be  greatly  dilated,  the  upper  part  of  the  ab- 
domen is  protruded  slightly. 

Occlusion  at  the  cecum  or  lower  ileum  gives  the  so-called  "*  ladder  '' 
pattern »  the  coils  lying  one  above  another  either  obliquely  or  trans- 
versely in  the  abdomen,  and  the  distention  is  more  central. 

In  stenosis  of  the  sigmoid  flexure  tlie  upper  and  lateral  aspects 
of  the  abdomen  are  usually  distended^  and  we  have  so-called  flank 
meteorism. 

When  the  distention  is  limited  to  a  section  of  the  colon,  fiank 
meteorism  may  be  unilateral;  thus  the  right  iliac  region  is  intensely 
tympanitic  if  the  occlusion  involves  the  hepatic  flexure.  If  the  small 
intestine  alone  Ijc  included,  the  distended  loops  are  seen  in  the  center 
and  flank  meteorism  is  absent. 

With  volvulus  the  left  lower  portion  of  the  abdomen  protrudes; 
or  an  S-shaped  protrusion  of  the  abdomen,  most  prominent  at  the 
upper  left  and  lower  right  quadrants^  occurs. 

We  must  remember  that  local  meteorism  occurs  only  early,  and 
later  general  tympanites  ensues,  so  that  we  may  not  see  the  case 
early  enough  to  avail  ourselves  of  these  data. 

Peristaltic  waves,  if  present,  aid  to  locate  the  obstruction* 

Palpaiian. — In  some  cases  palpation  reveals  a  circumscrilied  area 
which  is  tender  on  pressure,  and  may  aid  in  localizing  the  obstruction. 
In  others  a  tumor  is  palpable,  especially  with  intussusception,  occlu- 
sion by  tumors,  or  fecal  impaction* 

Palpation  of  the  hernial  openings  is  necessary.  Digital  examina- 
tion of  the  rectum  and  vagina  are  most  important*  We  may  feel  a 
stricture  or  intussusception  in  the  rectum  and  bloody  fluid  may 
escape*  I  deprecate  the  method  of  inserting  the  hand  in  the  rectum. 

Percussion. — ^ Local  meteorism  gives  a  deep  and  loud  note,  which 
is  not  truly  tympanitic,  but  often  of  a  metallic  ring,  and  helps  locate 
the  obstruction.  Exceptionally,  dull  percussion  may  be  heard  over 
the  swelling,  due  to  edema  of  the  intestinal  walls  or  to  accumulation 
of  fecal  contents  or  blood  admixture* 

In  normal  subjects  the  j>ercussion  note  in  the  upper  lumbar  region 
behind,  is  high,  flat,  and  dull.  It  is  loud  and  deep  in  stenosis  of  the 
large  intestine*  WTien  the  obstruction  is  in  the  sigmoid,  the  loud  and 
deep  note  is  found  on  both  sides,  and  when  in  the  splenic  flexure  or 
transverse  colon,  then  only  in  the  upper  lumbar  region  of  the  right 
side* 

If  there  is  general  tympanites  and  no  change  of  percussion  is 
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noted  for  a  long  time  over  any  one  region  of  the  abdomen,  there  is 
probably  intestinal  paresis.  General  tympanites,  with  absence  or 
diminution  of  liver  dulness,  does  not  always  mean  perforation  of 
the  bowel,  though  it  frequently  does  so.  One  can  often  determine 
peritonea!  exudation  by  percussion. 

Auscultation. — Splashing  and  gurgling  noises  often  demonstrate 
that  peristalsis  is  marked.  Succussion  sounds  and  fluctuation  on 
palpation  are  frequently  found  in  the  intestines  above  the  point  of 
stenosis.  Examination  of  the  vomited  matter  will  show  whether 
fecal  material  is  present.  Urine  is  scanty  and  albuminous,  and  often 
shows  indican  and  gives  Rosenbach's  reaction,  especially  in  obstruction 
of  the  small  intestine.  Suppression  of  urine  occurs  in  this  condition. 
The  writer  opposes  the  use  of  x-rays  for  diagnosis  in  acute  cases. 

Differential  Diagnosis  Between  Obstruction  of  the  Small  and 
Large  Intestine. — Obstruction  of  Small  Intestine.~¥mxv,  vomit- 
ing, and  collapse  are  more  acute  and  appear  early.  Early  feculent 
vomiting,  hidicanuria  early,  on  second  or  third  day.  Anuria  early, 
early  mekorism,  and  often  is  high  up.  Absence  of  early  indicanuria 
(excluding  peritonitis  and  intestinal  inflammation)  tends  to  show 
obstruction  is  not  in  the  small  intestine. 

Vomiting  in  duodenal  obstruction  is  rarely  feculent,  but  is  so 
if  the  obstruction  is  lower  down. 

Obstruction  of  Large  Intestine, — If  the  disease  is  chronic  or  runs 
a  long  course,  absence  of  indican  shows  lesion  is  present  in  the  large 
intestine;  its  presence,  however,  tells  nothing,  as  it  may  appear  late. 

General  symptoms  are  usually  less  violent,  though  they  are  violent 
in  voKtjIus,  Fecal  vomiting  occurs  later.  Meteorism  is  lower  down 
in  the  early  stage  of  acute  obstruction. 

Tenesmus  and  blood  in  the  stool  suggest  an  obstruction  low  down. 
Brinton's  method  by  the  injection  of  water  is  sometimes  of  service. 
If  not  more  than  i  quart  can  be  injected,  tlie  obstruction  is  probably 
low  down ;  if  2  quarts,  it  is  probably  above  the  sigmoid,  and  if  4 
quarts,  then  in  the  commencement  of  the  colon  or  higher  up. 

Inflating  the  bowel  with  CO_,  by  Rose's  bottle  or  by  air  will  fill 
the  large  intestine  up  to  the  obstruction.  This  method  is  of  no  sendee 
if  there  is  very  marked  distention,  and  lavage  should  be  first  per- 
formed to  reduce  it. 

Differential  Diagnosis  Between  the  Different  Forms  of  Acute 
Obstruction,^ — This  is  often  difficult.  In  some  cases  it  is  possible, 
but  in  others  we  can  only  conjecture  the  probable  t^^pe. 

Acute  strangulation  in  hernise,  omental  slits,  or  by  bands  consti* 
tutes  about  34  per  cent,  of  cases.  This  is  more  frequent  in  males 
between  twenty  and  forty  years.  In  90  per  cent,  the  small  intes- 
tine  is  the  seat  of  trouble,  mostly  in  the  ileum  and  lower  abdomen  or 
right  iliac  fossa.  The  symptoms  are  sudden  and  acute.  There  may 
have  been  a  previous  history  of  peritonitis,  hernia,  or  injurv\  Pains 
are  severe,  vomiting  begins  early  and  soon  becomes  feculent,  abso- 
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lute  constipation  is  present  and  no  passage  of  flatus.  Tenesmus 
absent.  Collapse  is  early  and  marked.  Urine  is  scanty  and 
meteorism  slight.  Attack  is  of  fulminating  type.  Physical  exam- 
ination often  gives  no  definite  data. 

Vohndus, — This  most  frequently  involves  the  sigmoid.  History 
frequently  of  chronic  constipation,  is  more  common  in  males  and  in 
those  over  forty  years  of  age»  from  forty  to  sixty,  though  Fitz's  statis- 
tics show  frequency  from  thirty  to  forty  years  of  age.  If  volvulus  is 
of  the  small  intestine,  it  cannot  be  differentiated  from  incarceration. 
Pain  is  sudden  and  violent,  it  may  remit,  but  never  intermits.  Vomit- 
ing is  quite  common,  but  may  be  absent  at  first  in  volvulus  of  the 
sigmoid,  and  in  the  latter  case  fecal  vomiting  may  not  be  present.  It 
occurs  in  some  cases,  but  is  not  as  frequoit  as  in  internal  strangula- 
tion; in  fact»  it  is  rather  rare.  Meteorism  occurs  early  and  is  at  first 
local  in  the  lower  left  qttadraiit,  or  as  an  S-shaped  protrusion.  General 
meteorism  rapidly  occurs,  and  thus  is  an  aid  to  diagnosis.  The  sig- 
moid can  occasionally  be  feit  as  a  tumor.  Constipation  and  absence 
of  flatus  are  usually  complete;  rx'casionally  there  is  a  little  blond  in 
the  stool  and  only  a  moderate  amount  of  water  can  be  injected  into 
the  rectum,     S\Tnptoms  are  acute  and  collapse  is  marked. 

Ininssusception. — Most  frequently  in  infancy  and  early  childliood. 
Onset  is  sudden.  Pains  appear  early,  are  cnltcky  in  character;  in 
children,  may  cause  them  to  scream  or  have  convulsions;  pains  are 
paroxysmal.  Vomiting  occurs  early  and  constantly  in  children;  a 
less  important  symptom  in  adults. 

Invaginated  coil  can  be  appreciated  or  a  tumor  in  about  one-half 
the  cases.  Occasionally  the  swelling  may  prolapse  through  the 
anus. 

Tenesmus  and  evacuation  of  blood  occur,  then  constipation  and 
retention  of  flatus.  Fecal  vomiting  rare,  unless  case  is  prolonged; 
collapse  is  early  in  children  (in  two  to  three  days),  but  not  as  early 
as  in  strangulation;  collapse  is  slower  in  adults. 

Obstruction  by  Gall-stones,  Enteroliths,  and  Foreign  Bodies, — 
Occlusion  from  gall-stones  occurs  chiefly  in  older  women.  There  is 
at  times  a  previous  history  of  gall-stones,  jaundice,  and  liver  enlarge- 
ment or  tenderness,  which  aids  our  diagnosis.  The  obstruction 
usually  occurs  in  the  small  intestine.  The  general  symptoms  are 
often  not  so  severe  as  in  other  types,  there  being  some  flatus  passed 
at  times  and  in  some  cases  slight  diarrhea  with  blood.  If  obstruction 
of  the  ileum,  feculent  vomiting  is  more  marked,  Meteorism  is  not  so 
marked  and  collapse  not  so  great.  Occasionally  tlie  stone  can  be 
palpated. 

Enteroliths. — Their  recognition  is  quite  difficult  unless  small 
fragments  have  been  voided.  They  develop  most  frequently  in  the 
large  intestine.  Symptoms  of  chronic  obstruction  or  digestive  dis- 
turbances and  obstinate  constipation  are  more  frequent.  Acute  symp- 
toms are  more  rare. 


8o6 


DISEASBS  OF  THE  STOMACH   AND   rNTESTlNBS 


Foreign  Bodies, — ^The  previous  history  and  use  of  the  ^-rays  will 
determine  these.  Obstruction  from  accumulation  of  fruit  pits  will 
generally  be  suspected  by  reason  of  the  appearance  of  some  of  them 
in  the  stooL 

Ascaris  Lumbricoides, — An  interesting  case,  demonstrating  that 
round  worms  may  be  the  cause  of  intestinal  obstruction  in  a  young 
child,  has  been  reported  by  Charles  WhelanJ  The  patient,  male, 
age  fi%T  and  a  half  years,  about  April  i ,  1910,  became  pee\ish,  restless, 
complained  of  loss  of  appetite  and  frequently  of  stomach  adie. 
The  child  became  obstinately  constipated.  No  worms  were  noted 
in  the  stools  by  the  mother.  On  Aug.  2d,  the  child  awoke  about  mid- 
night crying  with  pain,  and  soon  afterward  began  to  vomit.     This 


Fig.  313. — Section  of  obstructed   intestine  after  opening  into  iumcn,  showing 

worms  (Whebn). 


continued  for  two  days,  the  abdomen  becoming  more  and  more  dis- 
tended.  The  vomiting  increased  in  frequency  and  the  pulse  became 
extremely  rapid,  with  evidences  of  shock.  Several  convulsions  oc- 
curred, the  child  dying  during  a  convulsive  seizure.  The  autopsy 
showed  an  impacted  mass  obstructing  the  lower  jejunum  for  about 
6 1  inches.  The  first  2  inclies  were  completely  occluded  by  a  bunch 
of  round  worms,  then  there  was  a  "  kink  "  or  constriction.  Two 
worms  lay  side  by  side  in  tlie  direction  of  the  long  axis  of  the  bowel, 
passing  through  the  constricted  portion.  The  lower  two  inches  of 
the  jejunum  were  also  completely  occluded  by  the  worms  (Fig.  Jij)* 
The  condition  was  evidently  an  acute  engrafted  on  a  chronic  obstruc- 
tion. 

VJour.  Amer.  Med.  Assoc-*  Oct.  22,  1910. 
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Fecal  Accumulation, — This  rarely  gives  the  picture  of  acute  ob- 
struction unless  a  tumor  or  stricture  of  the  intestine  be  present,  when 
accumulation  may  suddenly  cause  complete  occlusion.  Rectal 
examination  usually  shows  hardened  scybalae.  and  palpation  demon- 
strates a  hardened  mass  in  the  colon  (descending,  sigmoid  or  cecum 
especially).  If  the  mass  be  softer,  it  will  impart  a  doughy  feel  on 
pressure. 

Dpmmtc  Ilem,—Acut^  gastroduodenal  dilatation  of  the  stomach 
presents  symptoms  of  intestinal  obstruction,  and  commences  with 
acute  pain,  undoubtedly  due  to  stenosis  of  the  duodenum  by  pres- 
sure. Under  Diagnosis  of  Acute  Obstruction  I  have  descrilx'd  the 
peculiar  type  of  vomiting  in  acute  ectasy  and  also  the  position  of 
the  stomach.  The  pain,  distention,  and  other  s^TUptoms  are  relieved 
by  frequent  lavage  and  by  the  adoption  of  the  abdominal  position 
'  (the  patient  I>ing  on  his  belly). 

P  Obstruction  of  the  bowel  from  a  paralytic  condition  involves,  as 
a  rule,  a  considerable  segment,  f>r  frequently  tlie  entire  tract.  After 
reduction  of  a  hernia  probaljly  only  a  small  segment  is  first  invoh^ed, 
but  I  believe  paralysis  of  a  considerable  segment ,  and  in  many  cases 
of  the  entire  bowel,  finally  results.  The  acute  cramp-like  pains»  per- 
sistcu!  and  paroxysmal,  are  absent  in  this  type  of  obstruction  (really 
not  a  true  obstruction  at  all),  which  always  occur  in  the  early  stages 
of  other  types  of  obstruction.  When  acute  spasmodic  pain  is  present 
Qftd  persistent,  I  always  feel  positive  of  a  true  obstruction.  The  vom- 
iting, constipation,  collapse,  etc.  may  be  similar  to  obstructive  ileus. 
There  may  Ije  sudden  pain  with  the  acute  distention,  so  that  |XT- 
foration  is  suspected,  but  after  lavage  and  enteroclysis  the  pain  dis- 
appears, and  muscular  rigidity  is  found  to  be  absent.  These  features 
exclude,  first,  ''  obstructive  ileus,*'  on  account  of  disappearance 
of  the  pain;  and  second,  *' peritonitis/*  In  the  early  stages  of  **  dy- 
namic ileus,"  distention,  interference  with  the  cardiorespiratory  func- 
tions, and  obstinate  constipation  precede  the  vomiting  and  severe 
s\'tnptoms  as  a  rule.  There  is  usually  more  of  a  sense  of  painfol  dis- 
comfort and  oppression,  except  in  the  cases  of  sudden  acute  disten- 
tion. 

In  the  terminal  stages  of  true  obstruction,  paresis  of  the  bowel 
may  occur,  and  then  spasmodic  pain  disappears:  in  paresis  of  the 
bowel  from  peritonitis  there  is  the  general  pain  and  tenderness  from 
the  peritonitis,  but  not  the  acute  spasmodic  pain  peculiar  to  true 
obstruction. 

In  true  dynamic  ileus,  therefore,  there  is  the  absence  of  that 
acute  persistent  spasmodic  pain  of  severe  type  w^hich  is  present  in  all 
cases  of  true  obstruction. 

DifTerential  Diagnosis  Between  Intestinal  Obstruction  and 
Other  Diseases.^Acw/^  Peritonitis.— C^nerBWy  a  history  of  local 
peritonitis,  such  as  appendicitis  with  pain  localizing  in  the  right  iliac 
fossa,  and  then  sudden  cessation  of  the  cramp-like  pains,  followed 
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by  abdominal  tenderness,  muscular  rigidity,  great  distention,  and 
frequently  a  rise  of  temperature.  Vomiting  generally  b^ins  later 
and  feculent  vomiting  still  later,  etc. 

In  obstruction  the  character  of  pain  is  more  severe  and  persistent, 
as  a  rule,  and  often  in  the  umbilical  region  or  in  the  left  lower  quad- 
rant; temperature  is  subnormal  at  the  start;  abdominal  tenderness  is 
not  as  marked;  feculent  vomiting  earlier;  often  local  meteorism  before 
general  tympanites.  General  pains  are  colicky  and  persistent  until 
peritonitis  and  paresis  set  in.  The  paralytic  form  of  ileus  may  often 
occur  with  infectious  diseases,  or  acute  appendicitis  with  peritonitis 
(general),  also  after  operation  or  inflammation  in  the  pelvis  or  genito- 
urinary organs;  and  the  knowledge  of  these  facts  aid  our  diagnosis. 
We  must  remember  that  in  hysteric  women  all  the  symptoms  of 
ileus,  even  to  fecal  vomiting,  may  occiu-  without  there  being  any 
obstruction. 

With  biliary  and  renal  colic  there  may  be  a  reflex  paralytic  ileus, 
but  the  symptoms  of  these  conditions  aid  the  diagnosis. 

Lead-  and  arsenic-poisoning  have  sometimes  been  mistaken  for 
ileus,  but  again  we  have  the  history  and  other  symptoms,  especially 
of  enteritis.  Simple  intestinal  colic  soon  subsides  tmder  treatment 
Acute  pancreatitis  and  enteritis  give  their  symptoms. 

There  is  tenderness  in  the  course  of  the  pancreas  if  this  is  invoh'ed, 
a  circumscribed  epigastric  swelling,  and  tender  spots  throughout  the 
abdomen  (Fitz) ;  but  in  some  cases  it  is  difficult  to  differentiate  acute 
pancreatitis  from  obstruction.  The  former  presents  the  aspects  of 
an  epigastric  peritonitis.     Fat  necrosis  is  found  on  operation. 

Course. — The  course  of  acute  obstruction  depends  upon  its  cause 
and  site.  The  higher  up  in  the  intestine,  the  more  acute  the  course, 
as  a  rule. 

\'olvulus  and  strangulation  are  very  acute.  The  patient  may 
die  in  collapse  within  a  few  hours,  or  the  course  may  be  prolonged 
to  two  or  three  days  or  even  a  week.  Intussusception,  if  unoper- 
ated.  may  last  several  weeks.  If  the  patient  survives  the  collapse, 
and  the  patency  of  the  gut  becomes  reestablished  (as  in  intussus- 
ception, foreign  bodies,  or  vohnilus),  flatus  is  first  passed  and  then 
later  a  fecal  movement,  and  the  symptoms  gradually  abate.  The 
invaginated  bowel  has  been  known  to  slough  off  and  be  passed  in  the 
stool.  From  changes  in  the  gut,  due  to  ulcers,  adhesions,  etc.,  the 
patient  may  subsequently  develop  symptoms  of  chronic  obstruction. 

If  operation  is  not  performed,  the  patient  usually  dies  of  acute 
sh(x?k  or  peritonitis.  The  latter  may  be  due  to  perforation  or  to  direct 
jx^netration  of  the  paralyzed  wall  of  the  gut  by  intestinal  bacteria. 
It  is  further  believed  that  toxemia  from  intestinal  bacteria  maybe 
a  cause  of  death. 

In  some  there  may  be  a  circumscribed  peritonitis.  With  the 
difluse  peritonitis  we  have  the  symptoms  already  described. 

Embolic  processes  may  develop  in  the  liver,  lungs,  and  other 
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organs.  There  may  be  aspiration  pneumonia,  or  exceptionally, 
local  abscess,  with  perforation  of  the  abdominal  wall,  or  into  another 
part  of  the  intestines  or  into  other  viscera,  as  into  the  stomach,  blad- 
der, vagina,  or  uterus. 

Propiosis. — The  prognosis  of  acute  obstruction  is  very  serious. 
Some  observers  state  that  about  one -third  of  alJ  cases  recover » 
however. 

Obstruction  caused  by  coprostasis,  gall- stones »  or  some  foreign 
body  give  the  best  prognosis.  Dynamic  ileus  with  modern  methods 
of  treatment,  I  believe,  is  next  in  regard  to  favorable  results,  then 
intussusception,  and  tlie  worst  cases  are  volvulus  and  strangulation. 
The  earlier  the  operation,  the  better  the  prognosis.  The  last  types  I 
believe  fatal  nearly  invariably,  unless  early  operation  is  carried  out. 

Treatment. — This  may  be  divided  into  medical  and  surgical,  and 
the  respective  indications  are  extremely  clear.  I  shall  first  briefly 
classify  these,  giving  the  treatment  in  tabulated  form. 

Cases  Jor  Medical  Treatment. — i.  Acute  obstruction  due  to  fecal 
accumulation.  Acute  attacks  are  rare;  they  are,  rather,  subacute 
or  acute  engrafted  on  chronic: 

(a)  Lavage  is  indicated  to  relieve  tympanites,  if  present,  or  if 
vomiting. 

(6)  Digital  examination  of  the  rectum  and  removal  of  scybalae 
with  the  fingers,  and  then  frequent  enema t a  of  soapsuds,  olive  oih 
glycerin,  or  6  ounces  (200  c.c.)  of  ma,gnesiym  sulphate  (saturated  solu- 
tion) in  water,  1  pint  (500  c.c),  followecl  by  recurrent  entcroclysis 
with  normal  saline  solution  at  1 10°  to  1 20^^  l\,  using  2  to  3  gallons  at  a 
sitting,  about  i  to  i  pint  (250-500  c.c.)  being  kept  in  the  boweh  For 
the  first  twenty-four  to  forty-eight  hours  the  treatment  consists  in  the 
simple  mechanical  emptying  of  the  rectum  and  large  intestine.  The 
enemata  should  contain  about  i  to  2  quarts  (liters),  in  which  is  olive 
oil,  1  pint  (500  c.c),  alone  or  with  glycerin,  4  ounces  (125  c.c).  It 
is  well  to  give  the  enema  with  tlie  patient  in  the  knee-chest  position, 
the  buttocks  elevated  as  high  as  possible.  In  two  recent  cases  the 
writer  found  a  high  t-nema  containing  olive  oil,  S  ounces  (250  c.c); 
glycerin,  4  ounces  (125  cc);  castor  oil.  2  ounces  (60  c.c):  and 
several  grains  of  ox-gall,  given  vnth  a  large  hand  syringe  under 
considerable  pressure,  to  be  of  great  value.  The  soft  rectal  tube 
was  inserted  as  high  as  possible  If  vomiting  or  distention,  no  food 
at  ail  until  this  ceases;  thirst  may  be  relieved  by  moistening  the  mouth, 
sucking  a  piece  of  lemon  or  orange,  and,  if  necessary,  by  hypodermo- 
clysis,  rectal  saline  enemata,  or  procttx-lysis.  Milk  is  objectionable, 
as  it  forms  curds  and  helps  fill  tlie  bowels.  Broths  and  s(>ups  should 
be  given  until  the  accumulation  has  been  removed.  This  only 
refers  to  after  the  subsidence  of  acute  symptoms  and  after  the  bowels 
hax^  acted.  No  food  is  given  before  this  time.  Strychnin  by  hypo- 
dermic, uV  ^^  TIF  gT'aJ"  fo.ooio8-o.ot;>2i)  three  or  four  times  a  day, 
can  be  given  as  a  stimulant.      It  also  helps  tone  up  the   bowel, 
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Tincture  of  belladonna  in  large  doses,  administered  up  to  physiolo^c 
symptoms,  lo  drops  (0.59)  three  or  four  times  a  day,  is  of  service, 
as  soon  as  it  can  be  retained.  Later,'  olive  oil,  2  to  4  ounces 
(60.0-1 2 5. o),  can  be  given  several  times  a  day  by  month.  On  the 
second  or  third  day,  if  matters  are  progressing  favorably,  give 
cathartics,  calomel,  castor  oil,  etc.,  by  mouth.  Massage  and  external 
electricity  are  of  value  in  these  cases  after  the  acute  symptoms  have 
subsided.  1  have  frequently  employed  electric  enteroclysis.  I  have 
seen  it  take  several  weeks  to  completely  empty  the  bowel. 

2,  The  second  class  of  cases  in  which  medical  treatment  is  indi- 
cated is  in  dynamic  ileus.     The  indications  are: 

(a)  Abolition  of  food. 

(b)  Relief  of  thirst,  as  previously  indicated. 

(c)  Frequent  lavage  to  relieve  intra-abdominal  tension  and  also 
vomiting. 

id)  Frequent  enteroclysis  (recurrent)  with  hot  normal  saline  solu- 
tion at  115/^  to  i^Q*^  F.,  several  gaUons  being  used,  a  small  part  being 
kept  in  the  intestines  (preferably).  High  enemata  with  soapsuds,  ohve 
oil,  and  glycerin  are  also  of  service. 

(e)  Electric  enteroclysis. 

(J)  Tincture  of  belladonna,  10  drops  (0.59),  given  three  or  four 
times  a  day  up  to  physiologic  symptoms.  Strychnin,  ^  grain 
(0,002).  every  four  hours. 

(g)  Magnesium  sulphate  (saturated  solution)  by  rectiim.  4  ounces 
(125.0).  Heat  locally  is  of  value,  and  in  one  case  the  continuous 
local  application  of  the  ice-bag  stimulated  the  bowels  to  contract.  I 
prefer  the  ice-bag  in  many  cases,  unless  collapse  is  present. 

Cathartics  by  mouth  immediately  after  lavage,  especially  calomel, 
5  grains  (0.3),  crushed  up  in  water  and  poured  in  through  the  stomach- 
inhe  at  the  end  of  the  washing.  Plain  water  and  no  salhte  solution 
shonld  be  employed  for  lax^age  when  calomel  is  administered,  Physos- 
tigmin  sulphate  (eserin),  ^l^  to  ^  grain  (0,0006-0.001),  even'  two 
to  three  hours  for  three  doses.  It  should  be  arranged  to  give 
strychnin,  ^V  grain,  with  each  dose.  Some  recommend  elaterin, 
j^fj  grain.  If  all  methods  fail  and  the  patient  is  rapidly  losing  ground, 
then  simple  enterostomy  of  the  most  distended  l(X>p,  under  cocain, 
as  suggested  by  Elsl>erg  in  obstructive  ileus,  I  believe,  is  indicated. 
This  procedure  allows  the  escape  of  gas  and  some  contraction  of  the 
intestines  to  take  place.  Magnesium  sulphate  solution  should  be 
injected  through  the  opening,  and  the  procedures  already  suggested 
should  be  continued.  Drainage  should  be  closed  after  twenty-four 
hours.  In  my  own  experience  1  ha%'e  had  good  results  Jrotn  continu- 
Oiis  and  active  medical  treatment.  The  lavage  followed  by  catharsis 
by  mouth  is  of  equal  importance  as  the  enteroclysis.  Proctoclysis  is 
not  sufiftciently  active. 

Obstruction  by  Foreign  Bodies. — If  the  obstruction  is  by  accumu- 
lation of  fruit  stones,  an  enterolith*  or  a  gall-stone,  and  the  case  is 
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seen  on  the  first  day  of  attack,  lavage  and  the  administration  of 
4  ounces  (125  c.c)  of  olive  oil  through  the  stomach-tnl^e  aids  to  lubri- 
cate its  passage,  followed  by  enteroclysis.  No  cathartic  should  l>e 
givxn  by  mouth.  If  the  mass  lie  gins  to  come  away  and  symptoms  are 
relieved  at  once»  then  delay;  otherwise,  operate. 

If  the  case  is  seen  later,  with  progressive  symptoms,  use  lavage 
and  enteroclysis  to  reliev^e  distention  and  operate  at  once. 

Initissusception. — With  infants  or  young  children  the  stomach 
should  first  be  washed  out  to  relieve  abdominal  tension.  An  anes- 
thetic is  then  administered  and  the  child  placed  in  the  Trendelen- 
burg position,  and  an  attempt  at  reduction  may  then  l>e  made  by 
inflation.  A  bellows  is  attached  to  a  catheter,  and  the  air  should 
be  injected  slowly,  the  buttocks  l:>eing  held  together.  The  l>est  guide 
to  the* amount  introduced  is  the  tension  of  the  abdominal  walls;  if 
tension  is  marked  some  air  is  allowed  to  escape. 

This  procedure  should  not  occupy  over  fifteen  to  twenty  minutes. 

A  saline  solution,  milk  and  water,  or  thin  ;<ruel  at  a  temperature 
of  100*^  to  105°  F-,  for  the  relaxing  efTect  can  be  employed  instead 
(as  suggested  by  Holt).  The  fluid  is  suspended  in  a  fountain  syringe 
4  or  5  feet  above  the  patient's  head,  the  tension  of  the  alxlomen 
being  watched.     Otherwise  the  procedure  is  the  same. 

Reduction  is  indicated  by  a  rumbling  sound  and  by  the  abdomen 
resuming  its  natural  contour,  with  the  disappearance  of  the  tumor; 
in  some  cases  a  gush  of  feces  follows. 

If  these  svTnptoms  are  absent,  the  abdomen  is  examined  while  the 
patient  is  still  under  chloroform,  especially  the  right  iliac  fossa,  for 
the  continued  presence  of  the  tumor. 

It  is  better  not  to  repeat  the  injection. 

If  the  tumor  is  present,  or  if  vomiting  continues  and  no  gas  or 
feces  are  expelled,  or  the  pulse  and  temperature  rise,  immediate 
operation  is  indicated. 

This  method  of  taxis  should  l>e  tried  on  the  3'Oung  in  an  early 
stage  (the  first  day);  if  later,  operate.  If,  on  the  other  hand,  there 
is  immediate  improvement,  small  doses  of  opium  are  given  for  a  few 
days  to  prevent  re-invagination. 

Surgery. — In  all  other  cases  of  acute  intestinal  obstruction  ex- 
cept those  noted,  early,  prejerably  immediate,  operation  is  indicated. 

A  large  percentage  of  fatalities  imputed  to  operation  are  due  to 
delay  on  the  part  of  the  physician;  thus»  in  strangulation,  volvulus, 
intussusception,  and  obstruction  from  foreign  bodies  (except  under 
the  condition  of  the  rapid  passage  of  foreign  bodies,  as  noted  above), 
immediate  operation  is  indicated.  The  earlier  the  operation  the  better 
the  prognosis. 

In  these  cases  cathartics  should  never  be  given^  the  bowel  should 
not  be  massaged^  nor  electricity  used. 

Puncture  of  the  boufel  through  the  abdominal  wall  to  relieve  gas  is 
eibsolutely  dangerous — an  invitation  to  peritonitis. 
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laxatives  do  positive  hann.  The  attempted  diagnosis  of  the  seat 
of  the  acute  obstruction  by  the  adtninistration  of  bismuth  by  mouth 
and  the  use  of  jc-rays,  which  necessitate  a  delay  of  six  hours  or  more, 
should  never  be  undertaken.  Bismuth  enema,  followed  by  the 
X'T^ySf  is  only  of  use  in  determining  obstruction  in  the  large  intes- 
tine. It  is  of  value  in  chronic  cas^s,  but  not  advisable  in  acute 
ones. 

Lavage  (frequent)  is  of  first  importance ;  it  lessens  intra-abdominal 
tension  and  also  the  pain,  makes  diagnosis  easier,  and  in  some  cases 
has  actually  proved  curative.  This  last  is  explained  by  the  fact 
that  the  gastro-intestinal  distention  is  relieved  above  tlie  point  of 
obstruction,  and  occasionally  the  gut  escapes  from  the  constriction. 

If  the  patient  is  seen  on  the  first  day  of  the  attack,  lavage  should 
be  given  at  least  twice,  one  or  two  hours  apart,  while  preparing  for 
operation;  if  later,  then  once  before  operation. 

Enteroclysis  at  115^  to  1 20"^  F.  is  of  value  to  lessen  the  distention 
due  to  general  paresis  and  improve  the  pulse;  if  the  intussusception 
lies  in  the  rectum,  irrigation  is  contra-indicated. 

No  fluid  or  ice  by  mouth,  but  the  tongue  can  be  moistened  and 
small  normal  saline  injections  or  proctoclysis  be  administered  for 
thirst.  These  methods  also  relieve  postoperative  thirst.  Heat  or 
cold  to  abdomen.     Hvi)odcrmoclysis  and  infusion  if  there  is  shock. 

Lavage  often  reHeves  the  pain,  but  if  this  is  very  severe,  morphin, 
I  grain  (0.016),  by  hypodermic,  and  repeat  to  lessen  shock.  All  these 
methods  are  of  use  while  preparing  for  immediate  operation. 

The  general  medical  methods  of  treatment  by  opium  or  morpbin 
for  three  or  four  days  and  expectant  treatment,  with  subseqiuni 
operative  fatality,  are  to  be  deplored. 

Operate  in  acute  peritonitis.  Subsequent  to  operation,  lavage, 
if  vomiting,  and  nutritive  enemata;  no  food  or  water  by  mouth:  later, 
a  little  hot  water.  Proctoclysis  is  of  value  for  the  sepsis.  Open 
bowels  by  enema  or  enteroclysis  in  twenty-four  to  forty-eight  hours, 
as  intestinal  paresis  is  usually  present;  earlier  if  the  syniptmns  persist 
which  are  due  to  this  condition. 

Rectal  injection  of  400  c.c,  (12  ounces)  of  7  to  8  per  cent,  salt  solu* 
tion  in  intussusception  to  produce  reversed  peristalsis  has  been  sug* 
gested  by  RiegeL  Experimentally  it  has  proved  efficacious,  but  prac- 
tically I  am  dubious  of  its  value,  as  most  cases  of  intussusception  are 
adherent  or  strangulated. 

In  desperate  cases  enterostomy  with  drainage  of  the  intestines, 
done  under  local  anesthesia  (cocain).  is  advisable.  A  few  houi^  later 
(within  twenty-four  hours)  radical  operation  with  relief  of  the  ob- 
struction can  be  performed,  Elsberg^  holds  that  preliminary  enter- 
ostomy, leaving  the  prolonged  search  for  the  obstruction  for  a  second 
operation,  to  be  more  frequently  advisable. 

^  The  Value  of  Enterostomy  and  Cons€r\''ative  Operative  Methods  in  the  Sttf* 
gical  Treatment  of  Acute  Intestinal  Oiistruction,  Ann,  Surg.,  May,  1908* 
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CHRONIC  INTESTINAL  OBSTRUCTION 

In  this  condition  there  is  a  stenosis  or  narrowing  of  the  lumen 

of  the  intestines,  but  the  obstruction  is  not  acute  and  complete  in  the 
earlier  stages,  but  comes  on  gradually. 

Etiology* — It  may  be  caused  by  the  same  factors  which  pro- 
duce acute  obstruction,  if  the  entire  lumen  of  the  canal  is  not  oc- 
cluded. 

One  of  the  most  frequent  causes  of  chronic  obstruction  is  stric- 
ture resulting  from  ulcers  or  new  growths.  The  latter,  even  if  they 
do  not  occupy  the  entire  canal,  may  protrude  at  one  point  and 
partially  occlude  the  intestines.     They  may  l>e  benign  or  malignant. 

In  addition  we  have  the  peculiar  tumor-like  tuberculosis  of  the 
cecum,  which  causes  a  progressive  stenosis,  and  chronic  peridivertic- 
ulitis (sigmoiditis)  may  produce  a  narrowing  of  the  lumen  with  symp- 
toms.    Both  of  the  latter  conditions  often  simulate  carcinoma. 

Strictures  resulting  from  ulcers  involve  the  large  intestine  much 
more  frequently  than  the  small,  probably  in  a  ratio  of  6  to  i,  accord- 
ing to  Treves. 

Among  the  causes  of  stricture  are  tubercular,  stercoral,  syphilitic, 
typhoid,  dysenteric,  and  duodenal  ulceration. 

Woodward'  has  demonstrated  that  dysenteric  ulcers  rarely  cause 
intestinal  stricture,  and  Nothnagel  agrees  with  him.  Stercoral 
and  tubercular  ulcers  are  a  quite  frequent  cause,  as  is  also  syphilitic 
ulceration.     Typhoid  ulcers  are  a  rare  cause. 

There  are  other  rare  factors  reported,  such  as  ulceration  in  a  por- 
tion of  the  bowel  that  has  been  incarcerated,  or  stricture  following 
the  sloughing  off  of  in  vagina  ted  intestines.  A  few  cases  of  trauma- 
tism with  damage  to  the  intestines  and  subsequent  stricture,  or  of  a 
circtimscribed  peritonitis  with  adhesions,  following  trauma,  and  sub- 
sequent stenosis  have  been  reported.  Carcinoma  of  the  pancreas, 
or  chronic  pancreatitis  with  enlargement  of  the  head  of  the  pan- 
creas, enlargement  of  the  retroperitoneal  glands,  and  gall-stones  may 
cause  stricture-     A  stricture  may  be  congenital. 

Rectal  strictures  are  quite  frequent,  and  much  more  so  in  women, 
as  from  syphilitic,  tubercular,  stercoral,  and  hemorrhoidal  ulcers. 
Operation  for  prolapse  of  rectum  or  for  hemorrhoids,  especially  the 
Whitehead  operation,  traomatism  from  the  syringe-tip,  or  the  intro- 
duction of  foreign  bcnlies  may  produce  stricture. 

Traumatism  from  the  child's  head  dining  parturition  may  be  a 
cause. 

Gonorrheal  abscess  of  the  Bartholin  glands  may  lead  to  ulcera- 
tion of  the  rectum  and  stricture  ultimately  results. 

Adhesions  may  be  a  frequent  cause  of  chronic  stenosis,  some- 
times of  rather  a  mild  type  with  persistent  constipation  of  long 
duration  as  the  chief  symptom,  but   no  actual  obstruction.     The 

*  Medical  and  Surgical  Hbtory  of  the  War  of  the  Rebellion. 
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Lane    kink   due   to   adhesions  of   the  ileocecal    junction,  various 
angulations  in  extreme  enteroptosis  not  relieved  by  medical  treat- 
]  ment  and  prolapse  of  the  sigmoid  may  be  causes.     In  a  recent 

J  case  of  T.  A.  Gonzales,  seen  by  the  writer  in  consultation,  a  point 

of  stenosis  was  found  at  the  sigmoidorectal  junction  due  to  adhe- 
j  sions,  but  more  marked  and  unsuspected  adhesions  were  demon- 

strated by  S.  Tousey  by  a  rontgenograph.     The  case  was  success- 
I  fully  operated  on  by  Parker  Sims,  confirming  the  Jt-ray  diagnosis. 

I  Anatomy  of  Chronic  Stenosis  of  the  Intestines. — The  intestines 

J ,  below  the  stenotic  area  are  empty  and  contracted  and  the  bowel 

1  j  normal.     Above  the  point  of  stenosis  the  bowel  is  dilated,  often  to 

;  a  great  degree,  and  may  form  a  sac-Hke  pouch.     The  dilatation 

may  involve  only  a  short  part  of  the  bowel  above  the  stenosis. 

In  some  cases  there  is  considerable  distention  from  gas  and  the 
abdomen  may  assume  the  barrel  shape.  The  degree  of  distention 
depends  on  the  tightness  of  the  stricture.  There  is  stagnation  of  the 
intestinal  contents  above  the  strictiu^,  which  causes  mechanical  dis- 
tention and  may  stimulate  the  peristaltic  action.  This  material 
also  acts  as  an  irritant.  When  the  musculature  is  stimulated  to  in- 
creased activity  hypertrophy  is  thus  produced.  This  accounts  for 
the  violent  visible  peristaltic  movements  in  chronic  obstruction. 

Patel  claims  that  in  stenosis  from  external  pressure  we  ha\'e 
dilatation  without  hypertrophy,  and  that  the  latter  only  occurs  if 
ulcers,  which  cause  contraction  through  irritation,  are  present.  This 
would  explain  the  occurrence  of  h\'pertrophy  without  stenosis  in 
some  cases  of  intestinal  ulceration. 

Changes  in  the  mucosa  and  submucosa  are  frequently  present, 
a  catarrhal  condition  and  ulceration  (stercoral).  General  peritonitis, 
local  peritonitis,  or  local  abscess  may  result. 

The  intestines  may  become  elongated  above  the  stenosis. 

L^wiiiofj  Of  :>tcnosis. — The  large  intestine  is  the  most  common  seat 
of  the  stricture.  Syphilitic,  dysenteric,  and  stercoral  strictures  are 
chiefly  hvalized  here,  as  are  also  those  resulting  from  traumatism  or 
from  li)llicular  ulceration. 

Tuberculous  ulceration  produces  stricture  most  commonly  in 
the  small  intestine,  though  tuberculous  tumor  is  found  in  the  cecum, 
and  pn>hal)ly  tul^erculous  ulcer  is  more  frequent  in  the  rectum  than 
has  Ixen  usually  credited.     Tuberculosis  of  the  sigmoid  also  cKxnirs. 

Malii^iiant  strictures  are  most  frequent  in  the  /arec  iutcstinc. 

\i  the  ulcer  producing  the  stricture  lies  parallel  to  the  longitudinal 
axis  oi  the  Innvel.  stenosis  is  not  as  marked  as  when  it  is  an  annular 
ulcer  girdle  ulcer).  The  stricture,  as  a  rule,  is  short  and  the  ex- 
tendi] aspxvt  oi  the  intestine  looks  as  if  a  ribbon  had  been  tied  about 
it.  The  external  surface  of  the  gut  is  often  covered  with  exudate, 
so  that  the  bowel  is  thickened  and  there  may  be  adhesions  between 
the  iutoiiiKs  and  other  loops  or  other  viscera,  which  further  con- 
strict the  intestines. 
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The  stricture  consists  of  cicatricial  tissue  unless  malignant. 
Folds  of  mucous  membrane  near  the  cicatrix  or  hypertrophic  poly- 
poid protrusion  of  mucous  membrane  may  aid  in  closing  the  gut. 

If  there  are  numerous  stenoses,  sls  from  tuliercular  ulcers,  there 
may  be  sacculated  dilatation  of  the  small  intestine  between  the 
stenosed  points. 

Symptoms. — These  depend  upon  the  cause  of  the  obstruction; 
mahgnant  growth  must  Ix-  differentiated  clinically  from  benign  con- 
ditions.    The  symptoms  generally  come  on  gradually. 

In  stenosis  of  the  small  intestine  they  may  be  latent  for  a  con- 
siderable time,  on  account  of  the  fluidity  of  the  bowel  contents,  and 
then  appear  with  rapidity.  On  the  other  hand,  stenosis  of  the  colon 
produces  symptoms  more  rapidly  on  account  of  the  solid  contents. 

As  a  rule,  constipation  is  one  of  the  earliest  symptoms,  and  this 
gradually  becomes  worse.  The  patient  complains  of  digestive  dis- 
turbances and  swelling  of  the  abdomen,  there  are  loss  of  appetite,  and 
nausea.  Stenotic  feces  in  round  balls,  cylinder  (pipe-stem)  or  tape- 
like  movements,  are  suggestive,  but  not  conclnsive.  This  type  of 
fect*s  may  rx-cur  in  spastic  constipation,  and.  on  the  other  hand,  the 
feces  may  l>e  normal  in  form  with  a  stricture  high  up.  Diarrhea  at 
times  alternates  with  constipation.  The  diarrheal  movements  may 
be  extremely  offensive  and  contain  mucus,  or  even  pus  and  blood;  this 
last  is  especially  true  in  malignant  steriosist  where  there  are  active 
ulcerations,  or  in  intussusception.  The  diarrhea  often  relieves  tlie 
patient.  We  must  remember  that  chronic  diarrhea  is  present  in 
some  cases  when  there  is  a  marked  catarrh  above  the  stricture,  and 
this  w'ill  sometimes  lead  one  astray.  Severe  pain  of  a  colicky  type 
occurs  in  all  cases,  and  this  may  at  times  be  excruciating;  it  may 
be  localized  near  the  seat  of  stricture,  but  in  other  cases  be  more 
diffuse,  radiating  even  toward  the  thorax  and  producing  a  feeling 
of  oppression  and  dyspnea.  A  symptom  which  occurs  with  the 
colic,  which  can  be  considered  pathognomonic,  is  the  visible  peris- 
tdliic  nurventent  oj  the  intestines,  in  which  the  loops  can  be  seen  to 
stiffen  and  relax  alternately.  The  coils  appear  and  disappear. 
Peristaltic  unrest  (intestinal)  is  not  always  present,  especially  in 
the  earlier  stages  of  the  disease;  and  at  times,  late  in  the  condi- 
tion, the  bowel  may  become  fatigued  and  paretic  from  over  dis- 
tention. Often,  however,  the  peristaltic  movements  w^ill  aid  in 
locating  the  position  of  the  obstruction. 

Vomiting  may  not  occur  at  first,  but  is  later  more  frequent,  and 
if  finally  the  obstruction  becomes  complete,  may  be  marked  and 
even  feculent.     Gurgling,  rolling  sounds,  and  meteorism  are  present. 

Location  of  the  Obstruction, —  This  injittences  the  character  of 
the  symptmns.  If  the  stenosis  is  situated  above  Vater*s  papilla,  the 
symptoms  are  similar  to  those  of  stenosis  of  the  pylorus.  Marked 
dilatation  of  the  stomach,  nausea,  and  vomiting  are  prominent. 
R.  T.  Morris  has  demonstrated  that  in  some  cases  of  spider  adhesions 
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from  the  gall-bladder  there  may  be  severe  hemorrhage  and  pain 
which  may  simulate  gastric  ulcer.  There  is  usually  a  histor>*  of 
previous  gall-bladder  disease.  If  the  obstruction  lies  below  Vater's 
papilla,  we  again  have  gastric  dilatation*  but  frequent  bilious  vomit- 
ing. The  stomach-contents  are  neutral  or  alkaline,  due  to  regurgi- 
tation of  pancreatic  juice  and  bile,  and  duodenal  digestion  takes 
place  within  the  stomach.  With  stenosis  above  the  papilla,  gastric 
contents,  as  in  benign  pyloric  stenosis,  are  acid.  Riegel  states 
another  sign  of  duodenal  stenosis  is,  that  when  the  stomach  has 
been  emptied  the  night  before,  twelve  hours  later  as  much  as  3 
liters  (quarts)  can  be  frequently  aspirated.  The  reaction  and 
contents  differ  from  that  of  gastrosuccorrhea. 

The  lower  down  the  obstruction,  the  less  pronounced  the  gastric 
symptoms,  as  a  rule,  and  the  more  marked  the  constipation  and 
colicky  pains.  There  may  even  b^  an  absence  of  gastric  symptoms 
for  a  considerable  period  if  the  stenosis  be  in  the  lower  ileum  or  in 
the  colon.  The  symptoms,  however,  are  always  more  severe  in 
chronic  intussusception  or  chronic  types  of  strangulation  than  in 
ordinary  cicatricial  stenosis. 

x-Bmjs, — The  administration  of  bismuth  by  mouth  and  inspec- 
tion the  following  day  with  the  Huoroscope  or  by  photography  may 
demonstrate  the  location  of  the  stenosis.  If  it  be  apparently  in  the 
large  intestine  a  high  injection  of  bismuth  and  olive  oil  or  bismuth 
suspended  in  water  is  given ^  and  the  examination  is  then  made. 
These  procedures  are  not  to  be  recommended  in  acute  cases,  though 
valuable  in  the  chronic  for  diagnosis. 

Inspection  of  the  Abdomen. — When  the  stenosis  is  high  up  in 
the  small  intestine  there  is  apt  to  be  distention  of  the  epigastric 
region,  and  when  in  the  lower  part  of  the  small  intestine  or  in  the 
large  intestine,  then  there  is  considerable  abdominal  distention. 

The  active  peristaltic  contraction  of  the  intestines  is  marked, 
the  coils  (stiffened)  rising  and  falling,  and  often  performing  winding 
or  vermicular  motions.  These  movements  are  associated  with  colicky 
pains  and  with  gurgling  and  rolling  noises. 

Sausage -shaped  ridges  may  appear  with  depressions  in  their 
vicinity,  and  in  a  few  seconds  the  ridges  disappear  in  one  part  and 
appear  in  another,  the  coils  never  remaining  visible  in  one  place  for 
any  length  of  time.  They  appear  hard  and  stiff  to  the  hand  and  then 
suddenly  become  elastic. 

The  contractions  in  the  small  intestine  are  usually  smaller  than 
in  the  large  intestine. 

Meteorism  in  the  milder  cases  is  not  marked,  as  the  gas  can  pass 
the  obstruction.  Later  it  may  become  quite  marked,  and,  as  in 
acute  obstruction,  may  be  local  or  general  in  cliaracter. 

If  the  obstruction  is  in  the  lower  colon  or  rectum,  it  will  lie  most 
pronounced  at  first  in  the  course  of  the  colon,  on  the  sides  of  the 
abdomen,  and  in  the  epigastrium. 
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If  in  the  lower  ileum,  the  distention  is  more  pronounced  in  the 
umbilical  and  hypogastric  regions,  and  the  lumbar  regions  are  re- 
laxed (undistended). 

Later  there  may  be  more  general  distention  and  the  barrel- shaped 
abdomen.  Local  manifestations  of  meteorism  are  described  under 
Acute  Obstruction. 

One  of  the  important  types  is  chronic  intussusception,  which 
may  develop  after  an  acute  attack  has  subsided  or  may  occur  as 
such  from  its  incipicncy.  It  takes  place  most  frequently  in  the 
ileocecal  form.  Some  of  the  latter  cases  may  continue  for  months 
or  even  years.  The  pain  is  paroxysmal,  but  may  entirely  intermit. 
There  may  l>e  attacks  of  pain  daily,  or  every  few  days  or  weeks. 
As  the  disease  advances  the  intervals  grow  shorter.  \^omiting  is 
not  marked.  Often  diarrhea  is  present,  or  constipation  alternating 
with  diarrhea.  Blood  may  be  passed  and  tenesmus  is  at  times 
present.  Palpation  shows  the  presence  of  a  tumor  in  about  50  per 
cent,  of  the  cases,  or  a  tumor  can  be  felt  in  the  rectum.  Local 
meteorism  may  be  present.  Occasionally  the  invaginaled  part  may 
slough  off  and  perfect  recovery  ensue  or,  again,  ultimate  stenosis 
may  follow.     Death  may  occur  through  perforation. 

Chronic  Obstruction  through  Fecal  Accumulation. — This  is 
more  common  in  females  and  usually  in  our  older  patients.  The 
history  is  of  habitual  constipation.  At  times  large  amounts  of  fecal 
matter  are  voided  by  enema.  Scybalae  are  frequently  present. 
There  are  digestive  disturbances,  flatulence^  loss  of  appetite,  eruc- 
tation, fetid  breath,  headache,  dizziness^  and  symptoms  of  auto- 
intoxication; there  may  be  oppression  in  breathing  from  distention, 
an  unhealthy  appearance  of  the  skin,  and  a  foul  tongue.  There 
may  be  pains  in  the  thighs,  legs,  and  genitals  due  to  pressure  on  the 
lumbar  or  sacral  nerves.     The  patient  may  be  very  neurasthenic. 

Distention  and  gurgling  may  occur.  There  are  colicky  pains,  but 
usually  they  are  not  severe. 

If  untreated,  the  condition  may  become  worse,  the  constipation 
increase,  and  all  tlie  symptoms  of  chronic  or  even  of' acute  obstruc- 
tion develop,  as  already  described  under  Fecal  Obstruction,  The 
vomiting  may  even  become  feculent. 

Palpation  shows  the  presence  of  a  tumor  frequently  in  the  colon, 
especially  in  the  cecum*  sigmoid,  or  other  flexures.  It  may  be  hard 
and  uneven ^  and  will  often  *'  pit  **  on  pressure.  It  is  not  painful  on 
pressure,  as  a  rule.  Rectal  examination  generally  shows  the  pres* 
ence  of  scybala?.  I  have  treated  a  case  in  which  apparently  nearly 
the  entire  abdomen  was  occupied  by  the  fecal  tumor.  ( >peration  for 
"  tumor  **  had  been  advised.  As  a  result  of  80  bowel  movements 
in  one  week  the  tumor  disappeared.  The  patient  had  had  no  bowel 
action  for  three  weeks.  Enemata,  and  especially  recurrent  rectal 
irrigation,  and  later,  catharsis  will  reduce  the  size  of  the  tumor.  I 
have  seen  cases  in  which  acute  flexions  or  angulations  of  the  sigmoid 
an 
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and  colon  have  been  factors  in  the  production  of  this  condition. ' 
They  are  well  described  by  J.  P:  Tuttle.*     Gant  has  also  demon- ' 
strated  that  prolapse  of  the  sigmoid  flexure  is  a  cause,  and  relief 
has  been  secured  by  suspension  of  the  sigmond. 

Rectal  Stricture. — There  are  the  symptoms  of  progressive  con- 
stipation at  times  with  alternating  diarrhea,  with  mucus,  and  at 
times,  pus  with  traces  of  blood  in  the  stools,  colicky  pains,  tympa- 
nites, tenesmus,  and  loss  of  appetite.  There  may  be  hemorrhoids 
and  rectal  prolapse.  Digital  examination,  exploration  with  a  rectal 
bougie  or  the  pr<:>ctoscope,  will  demonstrate  the  constriction. 

With  stricture  the  pressure  on  the  examining  finger  remains  con- 
stant and  is  not  like  sphincteric  spasm,  which  soon  relaxes.     Many 
of  the  strictures  are  wHthin  the  finger  reach,  within  4  to  6  centimeters 
up  the  bowel;  if  not  within  reach  but  suspected,  a  Wales  rectal  bougie 
or  soft  tube  can  be  employed  for  the  examination.     The  degree  of] 
stricturing  can  be  determined  by  using  tubes  or  lx)Ugies  of  var>nng  ] 
sizes.     It  is  preferable  to  pass  the  speculum  up  to  the  point  of  stric- 
ture, so  as  to  examine  its  nature  thoroughly.     It  is  often  advisable 
to  remove  a  small  section  under  cocain  for  microscopic  examination,-^ 
With  malignant  stricture  there  are  cachexia,  loss  of  weight,  metas- 
tases, and  the  symptoms  described  under  Carcinoma. 

Complications. — Above  the  stenosis  on  account  of  the  ulceration 
we  may  have  circumscribed  peritonitis  and  abscess  or  perforation 
with  general  peritonitis.  The  abscess  may  rupture  into  other 
viscera  or  perforate  the  abdominal  walL  The  chronic  condition 
may  suddenly  become  acute,  and  severe  collapse  occiu"  with  death, 
or  thrombosis  of  some  of  the  veins,  or  pyemic  processes,  or  the  patient 
may  die  of  inanition. 

Diagnosis. — The  gradually  increasing  constipation:  colic  at* 
tacks  witli  frequent  stoppage  of  the  bow'els,  alternating  at  times  with 
diarrliea  and  the  temporary  relief  of  symptoms;  visible  peristaltic 
movements  with  tetanic  rigidity  of  the  intestines;  at  first  local 
meteorism  and,  later,  the  tendency  to  the  barrel-shaped  abdomen; 
the  presence  of  gas tro-in test inal  disturbances  of  varying  degree  and. 
frequently,  loss  of  weight  are  suggestive  of  the  obstruction.  Rectal 
examination  is  always  of  importance* 

If  the  constipation  is  of  long  standing,  in  an  elderly  person  of 
invalid,  and  there  is  no  cachexia,  the  tumor  movable  and  doughy 
on  pressure,  scybalae  being  passed,  and  at  times  accumulation  felt 
in  the  rectum,  fecal  tumor  is  evident.  These  occur  chiefly  in  the 
caput  coli.  sigmoid,  colon  flexures,  or  rectum.  ' 

With  carcinoma  there  is  marked  cachexia  and  the  tumor  is  hard 
and  solid,  occurs  mostly  in  the  caput  coli,  sigmoid,  and  rectum, 
and  more  frequently  in  persons  over  forty-five.  There  is  slight  or 
moderate  leukocytosis,  and  also  anemia.  In  the  scirrhous  type  of 
carcinomatous  stricture,  cachexia  may  be  scarcely  noticeable  for 
^  N  Y.  Med.  Jour.,  etc..  March  14,  1908, 
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a  considerable  period.  The  progressiv^e  constipation  and  age  of 
the  patient  are  significant  together  with  increasing  anemia. 

Tubercylous  tumor  of  the  cecum  and  peridiv^erticulilis  (chronic) 
of  the  sigmoid  must  Ix*  held  in  consideration  as  causes. 

With  chronic  intussusception  the  mass  is  usually  of  sausage 
shape,  and  shows  the  peculiarity  that  it  sometimes  feels  hard  and 
sometimes  soft  on  palpation;  there  are  mucus  and  blotxl  in  the  stool. 

External  tumors  can  generally  be  appreciated.  Vaginal  examina- 
tion should  lie  made.  If  there  have  hjeen  attacks  of  peritonitis,  bands 
and  adhesions  would  l>e  suspected. 

A  previous  history  of  diarrhea,  dysentery,  syphilis,  or  tulxTCular 
difficulty  would  suggest  ulcerative  stenosis. 

Stricture  of  the  small  intestine  is  most  frequently  due  to  adhe- 
sions  or  tubercular  ulcer.  In  the  large  intestine  stercoral,  sN'philitic, 
or  dysenteric  ulcers  are  to  be  considered,  chiefly  carcinoma  or  pelvic 
inflammation,  peri typhli tic  adhesions,  and,  more  rarely,  tuberculosis 
of  the  cecum  and  chronic  peridiverticulitis. 

Course  and  Prognosis* — ^This  depends  on  the  etiology  and 
severity  of  the  obstruction.  With  non-malignant  stricture  of  the 
bowel  of  moderate  type,  or  in  the  fecal  obstruction  cases,  not  pro* 
gressive,  the  patient  by  proper  regulation  of  diet  may  live  many 
years.  With  malignancy  the  prognosis  is  fatal  unless  relieved  by 
early  operation;  chronic  intussusception  occasionally  clears  up,  but 
the  prognosis,  as  a  rule,  is  bad.  In  progressive  cases  the  symptoms 
rapidly  become  worse  and  life  is  shortened,  with  death  from  final 
acute  obstruction.  Unless  radical  operation  is  performed,  complica- 
tions such  as  peritonitis,  pyemic  processes,  etc.,  hasten  the  final  result. 

Treatment. — If  chronic  obstruction  suddenly  or  gradually  devel- 
ops into  acute  obstruction,  the  same  indications  for  treatment 
exist  as  in  the  latter  condition. 

In  the  chronic  cases  the  proper  regulation  of  diet,  omitting  those 
things  which  will  mechanically  fill  up  the  intestines  and  a  careful 
regulation  of  tlie  bowels,  are  most  important.  vSubstances  that  give 
a  large  residue  of  fecal  matter,  which  are  irritating  and  extremely 
constipating,  should  be  excluded. 

Matzoon,  koumiss,  buttermilk,  bacillac,  lactone-buttermilk,  and 
kefir  milk  are  excellent.  Milk  agrees  well,  as  a  rule,  with  most 
cases  and  is  readily  digested,  while  others  it  constipates  and  is  un- 
digested. 

Raw  eggs  can  be  beaten  up  in  milk,  and  soft-boiled  eggs,  broths* 
soups,  and  gruels  administered.  Sanatogen  (flavored),  tropon,  and 
soniatose  are  of  value,  administered  in  the  broths  or  milk. 

If  the  stenotic  symptoms  are  progressive  or  fairly  marked,  liquid 
or  soft  diet  alone  should  be  given. 

In  milder  cases  scraped  beef,  tender  meat  (well  divided) »  butter* 
a  small  amount  of  well-toasted  bread,  and  moderate  in  quantity, 
rice,  sago,  and  mashed  potatoes  in  small  amount  are  admissible. 
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The  patient  should  eat  a  small  quantity  frequently  and  should  take 
sufficient  fotxl  to  preserve  his  nutrition.  Very  hot  and  cold  drinks 
should  be  avoided.  Irritating  food,  such  as  mustard,  spices,  pepper, 
vinegar,  fruits  in  bulk,  and  green  vegetables  in  large  amounts,  should 
be  forbidden.  Substances  giving  a  large  residue  of  fecal  matter 
should  also  be  cut  o(T.  Spinach  I  have  found  of  service  to  aid  bowel 
action.     Fats,  such  as  cream  and  butter,  are  useful. 

Fresh  fruit  juices  are  valuable,  and  the  administration  of  a  glass 
of  water  on  rising  is  of  service. 

Btmv/5.— The  bowels  must  be  moved  every  day.  Injections  of 
soapsuds  enemata  of  medium  size,  not  over  i  quart  (liter),  with 
the  hips  elevated;  Kussmaul's  method  of  oil  injection,  i  pint  (500  ex.) 
or  more,  being  retained  over  night;  or  the  addition  of  olive  oil  to 
the  enema,  mild  cathartics,  such  as  cascara,  rhubarb,  syrup  of  figs, 
phenolphthalein,  regulin,  and  occasionally  sulphate  of  magnesia  or 
Apcnta  water,  are  of  service.  Under  Chronic  Constipation  numer- 
ous remedies  are  descrit^ed. 

Enteroclysis  (recurrent)  is  valuable  in  many  cases. 

Massage,  vibratory  massage,  and  electricity  are  of  service  only  in 
cases  due  to  Jtxal  accitnntiaiion. 

If  diarrhea  is  present,  unless  the  patient  is  weakened  thereby, 
it  should  not  be  checked.  In  the  latter  event  mild  preparations, 
such  as  bismuth  subnitrate,  chalk  mixture,  or  chalk  and  catechu,  are 
preferable  to  opiates.  If  there  are  small  diarrheal  movements,  en- 
den  tly  a  diarrhea  associated  with  constipation,  then  a  dose  of  castor 
oil,  laxol,  or  a  saline  cathartic  is  indicated. 

For  Colw  Attack  and  Perisiaitic  Mm^ements,— Hot  applications  to 
the  abdomen  are  indicated  and  a  recurrent  irrigation  of  normal 
saline  sohition  at  115°  to  120°  F.  is  of  value,  to  be  given  for  ten  to 
twenty  minutes.  I'he  latter  removes  gas  and  clears  the  bowels. 
Enemata  also  can  be  administered. 

Tincture  of  belladonna,  10  minims  (0.59),  once  or  twice,  is  of  use 
to  allay  spasm,  or  by  syppositorv\  extract  of  belladonna,  i  to  J  grain 
(0.016-0.024).  Opium  I  avoid  if  possible,  and  then  only  {  to  }  grain 
(0.008-0.016)  of  morphin  or  codein  by  hypodermic.  It  should  be 
given  only  to  allay  severe  pain. 

For  vomiting  and  distention  lavage  is  indicated. 

Cerium  oxalate  with  bismuth  and  soda  will  check  vomiting,  also 
I  minim  (0.059)  doses  of  Fowler's  solution  of  arsenic  every  hour  for 
four  doses. 

Cocain,  which  has  been  suggested,  is  a  dangerous  and  pernicious 
drug,  I  ha\'e  seen  complete  collapse  after  its  use  in  as  small  doses 
as  ^  grain  (0.006). 

Lavage  is  of  special  value  in  temporarily  allaying  symptoms  L^ 
the  stenosis  is  in  the  small  intestine. 

If  there  is  chronic  fecal  impaction,  our  first  efforts  should  alwa\^ 
he  directed  from  below. 


I 
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Hardened  scybalse  should  be  removed  from  tlie  rectum  by  the 
finger,  oil  injections,  and,  later,  by  soapsuds  enemata  and  recurrent 
rectal  irrigations.     Olive  oil  can  be  given  by  mouth. 

Later,  cathartics,  massage,  electricity,  and  vibrator}^  massage  are 
of  ser\'ice. 

Electric  enteroclysis  I  have  found  useful  in  obstinate  cases  of  fecal 
impaction. 

Tincture  of  belladonna,  10  minims  (0,59)  three  or  four  times  a  day, 
and  strychnin,  ^^q  grain  (0.002)  t.  i,  d.,  are  of  value*  Escrin  sulphate, 
rhs  ^^  iV  grain  (0.00065-0.00108),  may  be  required. 

Mild  cases  of  rectal  stricture,  primiding  they  are  not  malignant , 
can  be  benefited  by  dilatation  for  ten  to  fifteen  minutes  every  two 
to  three  days  with  difTerent  sized  bougies.  Operation  on  the  stric- 
ture may  be  necessary  in  some  cases.  l*hiosinamin  can  first  l>e 
tried,  injected  into  the  bowel  or  by  hypodermic.  Dose,  5  to  ih  grains 
(0.033-0.1);  or  by  hypodermic,  i  grain  (0,065),  ^^  ^5  P^^"  cent,  alcohol 
solution  or  10  per  cent,  glycerinated  solution. 

Operation- — Most  types  of  cfu-onic  intestinal  obstruction  grow 
worse,  except  those  due  to  fecal  impaction.  In  mild  types  of  rectal 
stricture  local  dilatation  may  be  palliative  and  keep  the  patient  com- 
fortable/ 

Malignant  growths  must  be  extirpated  as  soon  as  possible.  Stric- 
tures must  be  treated  according  to  their  location — in  the  rectum,  by 
division  and  dilatation  or  by  resection.  In  other  regions,  entero- 
plasty,  splitting  the  gut  parallel  to  its  axis,  at  the  same  time  dividing 
the  stricture  and  uniting  the  incision  transversely,  has  been  successful. 
Complete  excision  may  be  necessary,  with  or  without  employing 
Murphy's  button  to  unite  the  ends.  Anastomosis  of  the  l>oweI  above 
to  that  portion  lying  below  the  stricture  may  l^e  required.  In  stric- 
ture of  the  colon  in  cases  quite  prostrated,  a  simple  colotoray  above 
the  point  of  stenosis  is  indicated.  Local  anesthesia  may  even  be 
employed. 

Adhesions  should  be  severed  and  tumors  compressing  the  bowel 
removed.  If  the  chronic  obstruction  be  due  to  any  of  the  causes 
which  may  also  produce  acute  obstruction,  appropriate  surgical 
measures  are  indicated. 

Early  operation  is  preferable  in  most  cases  of  chronic  obstruction. 

In  acute  obstruction  engrafted  on  chronic  stenosis  there  should 
be  immediate  resort  to  surgery. 


CHAPTER  XXXIII 
NERVOUS  DISEASES  OF  THE  INTESTINES 


Under  this  heading  are  inchidcd  those  conditions  due  to  perver- 
sion of  the  inner%'ation  of  the  intestines  independent  of  anatomic 
lesions  of  the  intestinal  wall  or  of  distant  organs. 

In  many  cases  the  neurotic  manifestations  in  the  intestines  are 
an  independent  manifestation  of  some  general  neurosis,  such  as  of 
neurasthenia,  hysteria,  or  h>T3ochondriasis.  Some  few  cases  result 
purely  from  functional  perversion  of  the  intestinal  nerves. 

Intestinal  neuroses  may  be  divided  into  motor,  sensory,  and 
secretory.  They  often  exist  in  combination.  Psychic  influences, 
such  as  fear,  fright,  worry,  and  anxiety,  may  be  causes,  as  may  reflexes 
from  some  diseased  organs,  such  as  the  stomach  or  genito*urinar)^ 
tract. 

The  nerv^e-centers  influencing  peristalsis,  Meissner's  and  Auer- 
bach's  plexuses,  have  lieen  described  in  the  chapter  on  Physiology  of 
Digestion,  Part  I,  under  Nervous  Control  of  Peristalsis. 

Secretion  seems  to  be  dependent  to  a  great  extent  upon  the  gan- 
glionic plexus.  Moreau*  ligated  an  intestinal  coil  and  severed  all  the 
nerves  passing  to  it.  In  a  few  hours  it  was  filled  with  fluid,  showing 
amylolytic  qualities  and  containing  albumin. 

After  ingestion  of  food  into  the  stomachy  secretion  takes  place  in 
the  lower  part  of  the  intestines  before  the  arrival  of  the  chyme.  This 
was  demonstrated  by  Quincke  and  Demant. 

Vasomotor  filaments  exist  in  the  intestines  as  stimulation  of  the 
splanchnic  causes  contraction,  and  its  section  causes  dilatation  of  the 
intestinal  blood  vessels.     They  are  also  concerned  with  absorption. 

Sensory  filaments  exist  in  the  intestines,  since  stimuli  of  greater 
intensity  than  normal,  such  as  the  ingestion  of  beans  or  cabbage,  may 
give  rise  to  sensations  of  pain  or  pressure.  Kast  and  Meltzer*  have 
demonstrated  experimentally  that  tlie  sensation  of  pain  exists  in  the 
intestines,  and  that  laparotomy »  under  cocain.  causes  anesthesia  of 
the  intestines  through  the  cocain  being  carried  by  the  blood. 


■ 


MOTOR  NEUROSES  OF  THE  INTESTINES 

Peristaltic  Unrest  (Tormiiia  Intestinorum)* — This  condition  con- 
sists in  marked  rotary  or  rolling  movements  of  the  intestines,  so  thai 
they  frequently  become  visible.     It  is  usually  seen  in  patients  with 
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hysteria  or  hypochondnasis.  Occasionally  it  is  an  independent  affec- 
tion. It  is  almost  exclusi%'ely  seen  in  the  small  intestine. 
I  Peristaltic  restlessness,  which  accompanies  complete  or  incom- 
plete occlusion  of  the  intestines,  is  not  included  herein.  There  is  not 
the  peculiar  stiHening  of  the  intestinal  coils,  as  is  present  with  steno- 
sis, and  other  symptoms  of  that  condition  are  absent*  Occasionally 
the  condition  occurs  in  persons  presenting  no  other  ner\'0us  symp- 
toms, as  after  the  ingestion  of  highly  spiced  or  indigestible  foods, 
after  the  excessive  use  of  tobacco,  mental  excitement,  or  too  mych 
brain  work. 

Clinically,  there  are  rolling,  gurgling,  squelching  noises  in  the 
abdomen  of  varying  intensity.  They  can  often  be  heard  at  some 
distance  and  are  a  source  of  mortification  to  the  patient.  Pain,  as  a 
rnle,  is  not  present.  The  movements  of  the  intestines  may  occasion- 
ally become  visible  and  palpable.  Eructations  sometimes  occur 
when  peristaltic  unrest  of  the  stomach  is  associated. 

Attacks  t>ccur  at  irregular  intervals  and  may  take  place  during 
menstruation. 

Diagnosis.— Stenosis  of  the  bo  we!  must  Ix'  excluded.  The  ner- 
vous type  of  peristaltic  restlessness  of  the  intestines  is  readily  recog- 
nized.    Prognosis  is  favorable. 

Treatment. — This  should  be  directed  toward  the  tone  of  the 
nervous  system.  Heat  externally  applied  and  the  drinking  of  hot 
water  during  the  attack  are  of  value.  Spicy  and  indigestible  food 
should  be  excluded.  Priessnitz  compresses  should  be  applied  to  the 
abdomen  at  night.  The  bromids,  valerian,  and  asafetida  are  useful. 
Arsenic  alone  or  combined  with  iron  should  be  employed  in  anemia. 
If  there  is  any  disturbance  of  the  bowels  (diarrhea  or  constipation) 
it  should  be  properly  regulated.  Rarely  a  small  dose  of  opiate, 
alone  or  combined  with  belladonna,  is  required.  If  the  attacks  occur 
at  night,  chloral  hydrate,  15  grains  (1,0),  or  veronal,  7 J  grains  {0.5), 
sulphonal  or  trional,  10  grains  (0.6),  may  be  necessary*  Electricity 
and  massage  have  been  recommended.  Change  of  climate  is  bene- 
ficial. 

Nervous  Diairhea.^These  exaggerated  peristaltic  movements  oc- 
cur not  only  in  the  small,  but  also  in  the  large  intestine.  They  may 
be  limited  to  the  colon  in  some  cases.  There  is  an  increased  transu- 
dation of  fluid  due  to  nervous  influences.  The  reader  should  refer  to 
a  description  of  this  condition  under  Diarrhea.  Spastic  constipa- 
tion, due  to  Itx^l  enterospasm  and  also  spasm  of  the  sphincter, 
sometimes  occurs  in  neuropathic,  hypochondriac,  or  hysteric  sub- 
jects.    These  conditions  are  described  under  Constipation. 

Paralysis  of  the  Intestines. — Paralysis  resulting  from  a  me- 
chanical obstacle  to  the  passage  of  the  intestinal  contents  has  been 
described.  Primary  paralysis  of  the  intestines  without  any  organic 
obstacle  will  itself  cause  symptoms  of  obstruction.  The  reader  is 
further  referred  to  Dynamic  Ileus. 
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There  are  several  fonns  of  this  condilion:     i.  An  intestinal  coil' 
may  become  paralyzed  after  forced  reposition  of  a  hernia  or  after 
incarceration;  it  may  be  due  to  direct  traumatism,  to  abdominal 
operation,  or  to  inflammation  or  ulcerative  processes  of  the  intes- 
tines. 

2.  It  may  result  from  reflex  irritation  of  the  inhibitor^'  nerv^es  of 
the  muscular  coats  of  the  intestines,  especially  where  there  is  injur}' 
or  inflammation  which  does  not  necessarily  involve  the  boweL 

Toxemia  may  be  a  factor.  Contusion  of  the  testicles,  abdominal 
abscess,  anesthesia^  uremia,  etc,  are  causes. 

3.  Neuroses,  melancholia,  hypochondria,  or  affections  of  the  ner- 
vous system,  such  as  meningitis,  brain  tumors,  tabes,  myelitis,  etc., 
are  also  causes.  Atony  of  the  intestines,  leading  to  coprostasis,  has 
been  suggested  as  a  cause  of  intestinal  paralysis.  It  would  seem  that 
the  symptoms  are  produced  by  occlusion.  Intestinal  atony  is  really  a 
subparetic  condition,  and  the  nervous  type  is  described  under  Chronic 
Constipation, 

Meteorism  in  hysteria  is  probably  due  to  sudden  paresis  of  the 
muscular  coat  of  the  bowel.     See  Meteorism. 

Treatment. — Removal  of  fecal  impaction  by  the  fingers  if  pres- 
ent, enemata  of  soapsuds,  1  quart  (litre),  containing  olive  oil,  8  ounces 
(250  ex.),  and  glycerin,  i  ounce  (30.0),  electric  enteroclysis,  entero- 
clysis,  simple  enemata,  massage,  and  electricity  are  useful.  With 
fecal  impaction,  liquid  mercury,  10  to  20  ounces  (300.0-600.0),  given 
through  Q  siomach-ittbef  is  of  value.  It  might  otherw^ise  enter  the 
larynx.  Various  cathartics,  such  as  castor  oil,  i  to  2  ounces  (jo.o- 
60,0);  olive  oil,  4  ounces  (128.0);  physostigmin  sulphate,  y^  to  ^ 
grain  (0.0006-0-001),  may  be  employed.  Lavage,  followed  by  the 
administration  of  the  cathartic  through  the  stomach-tube,  is  useful. 

For  further  treatment,  the  methods  pursued  in  Dynamic  Ileus 
should  be  consulted* 

Paralysis  of  the  Sphincters. — It  occurs  as  one  of  the  symptoms 
of  rectal  affections.  Tenesmus  may  lead  to  exhaustion.  Ulceration 
and  infiltration  of  the  rectum  at  times  involve  the  sphincters,  inter- 
fering with  their  function  or  destroying  it. 

Improper  methods  of  operations  on  the  rectum  may  cause  paral- 
ysis. Accumulation  of  feces  may  impair  the  tone  of  the  muscles. 
Diseases  of  the  brain  and  spinal  cord  may  cause  paralysis  of  the 
sphincters.     It  may  be  a  pttre  neurosis. 

Some  patients  are  not  able  to  keep  the  rectum  tightly  closed  and  a 
small  amount  of  discharge  continually  escapes.  In  others  involuntary 
movements  occur  after  excitement,  exert itm,  or  during  urination » there 
being  only  a  partial  paresis.  With  complete  paralysis,  flatus  and 
feces  escape  involuntarily,  even  when  resting. 

With  paralysis  resulting  from  proctitis,  hemorrhoids,  stricture, 
etc.,  there  is  a  continuous  dripping  of  mucous  secretion  which  irri- 
tates the  skin. 
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Diagnosis. — The  anus  appears  patulous  and  several  fingers  can  be 
introduced  into  the  rectum  without  resistance.  To  diagnose  purely 
nervous  paralysis,  anatomic  lesions  must  be  excluded  by  means  of 
examination  with  a  speciduyu. 

Prognosis.— Thh  depends  upon  the  cause — in  the  pure  neuroses  it 
is  favorable. 

rri?a/m^t^ ^Thorough  evacuation  of  the  bowels,  preferably  by 
enemata  twice  daily,  is  important.  The  addition  of  alum,  i  dram 
to  I  pint  (4.0-500  ex.)  of  water  by  enema,  is  useful.  If  due  to  nervous 
conditions,  electricity  and  massage,  especially  Ifical  vibrations,  as  sug- 
gested by  J,  P.  Tuttle,  are  beneficial.  Tonics,  such  as  iron  and 
arsenic,  are  useful.  Strychnin,  ^  to  i^V  gi'^J"  (0.001-0.0015)  by  hy- 
podermic into  the  anal  folds,  has  been  recommended  by  Rosenheim. 
General  improvement  of  the  nervous  system  and  at  times  change  of 
scene  are  indicated. 

Occasionally  difficulty  in  urination  and  straining  may  cause 
paresis  of  the  sphincter.     Catheterization  will  improve  tliis  condition. 

In  the  cases  in  which  the  nervous  ccmdition  is  not  respoftsibk, 
but  some  anatofnic  lesion,  appropriate  treatment  is  indicated. 


SENSORY  NEUROSIS  OF  THE  INTESTINES 

1  agree  with  Riegel  that  true  colic  is  not  a  sensory  neurosis,  I 
have  called  attention  to  the  fact  that  the  pain  of  colic  is  produced 
by  tetanic  contractions  of  the  intestinal  muscles,  and  that  it  is  a 
secondary  symptom. 

Hyperesthesia  of  the  Intestines. — Under  normal  conditions 
digestion  is  carried  on  withcuit  pnjducing  any  sensation  whatever. 
In  cases  of  neurasthenia,  hysteria,  and  hypochondriasis  the  patient 
may  be  conscious  of  abnormal  sensations  in  the  intestines  after  the 
ingestion  of  food.  They  may  occasionally  appear  after  \^oIent 
emotion  or  shock.  These  sensations  consist  in  a  feeling  of  fulness, 
stabbing,  burning,  tearing,  and  as  if  the  ingesta  were  moving  about 
in  the  abdomen.  Occasionally  delusions  may  develop.  In  some  there 
is  local  hyperesthesia,  especially  in  the  rectum.  There  is  a  feeling  of 
tenesmus  or  fulness,  as  if  some  foreign  material  were  impacted  therein, 
though  the  rectum  is  normal  and  contains  no  fecal  matter.  In  others, 
pressure  and  weakness  occur  in  this  region,  or  there  is  burning, 
tickhng,  itching,  stabbing,  or  a  cutting  feehng*  at  times  combined 
with  voluptuous  sensations. 

Anesthesia  of  the  Rectum. — In  these  patients  the  desire  for 
defecation  is  absent.  In  pronoimced  cases  movement  may  occur 
without  being  felt.  Such  conditions  are  met  with  only  in  patients 
with  spinal  and  brain  trouble,  or  in  the  old  and  decrepit.  Paralysis 
of  the  sphincters  may  occasionally  accompany  this  condition. 

Treatment. — This  must  be  directed  toward  the  improvement  of 
the  nervous  condition.     Change  of  climate  and  hydrotlierapy  are 
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valuable.     Highly  spiced  food,  alcohol,  and  red  meats  shoulv' 
bidden. 

Abnormal  sensations  in  the  rectum  may  be  improved  by  • 
tal  douches,  sitz-baths,  the  cold  prostatic  c<x>ler,  such  as  I  a* 
in  the  treatment  of  hemorrhoids,  and  by  rectal  galvanizatiot 

With  rectal  anesthesia  cleansing  eoemata  are  useful.  It 
necessary  to  wear  a  rectal  obturator  (Fig.  314)  to  prevent  Sf 

Nervous  Enteralgia  (Neuralgia  Mesenteiica), — Aside  ; 
teralgia  due  to  irritating  factors,  it  may  result  from  a  pervef 
of  the  sens4:*ry  intestinal  ner\^es.  This  condition  is  not  due  ' 
of  the  intestinal  muscles»  like  colic,  but  to  a  neuralgic  afT' 
the  bowels.  It  appears  as  a  primary  affection  and  is  found  iv 
troubled  with  hysteria,  neurasthenia,  or  spinal  difficulty, 
occasionally  be  reflex,  from  abnormal  conditions  of  the 
bladder,  uterus,  ovaries,  and  liver.  It  may  occur  as  a  neur  t 
dition  even  after  the  removal  of  some  primary  cause  in  the  11 1 


Fig.  314. — Rectal  obturator. 


The  first  s>Tnptom  is  pain,  which  usually  begins  in  tli* 
region,  mild  at  first,  but  gradually  increasing  in  intv' 
radiate  in  various  directions.     Pressure  over  the  aba* 
passage  of  flatus  usually  relieve  the  pain.     It  may  be  of  :i 
stabbing  type,  and  may  even  produce  shock  or  s>Ticopc 
may  be  nearly  normal  or  constipated*     Appetite  and  1 1 
good.     Palpitation,  dyspnea,  strangur>%  etc.  may  ocetn 

Neuralgic  attacks  can  occur  in  lead-poisoning  witi: 
spasm.     Hemmeter  has  reported  3  cases  of  gouty  netii  i 
intestines.     RomlxTg  holds  that  the  abnormal  crisis  vf  ' 
is  due  to  nervous  enteralgia.     Examination  of  the  sy* 
strates  that  true  colic  is  present.     The  Romberg  s\ 
Robertson  pupil,  and  absence  of  patellar  reflexes  are  .  l 

Hypogastric  Neuralgia  (Romberg) .^ — In  some  cast 
is  a  purely  local  form  of  neuralgia,  limited  to  tin 
attacks  are  characterized  by  violent  tenesmus,  paro\ 
feehng  as  if  a  red-hot  iron  were  inserted  in  the  rectutu, 
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ally  diarrhea.  This  condition  is  also  frequently  found  in  diabetes  and 
in  women  having  uterine  troobk,  piles,  or  who  are  neurasthenic. 

The  picture  presented  by  nervous  enteralgia.  on  the  other  hand, 
as  Rie^el  remarks,  may  occupy  an  intermediate  position  t>etween 
peritonitis  and  colic  (pseudoperitonitis).  Violent  attacks  of  pain 
occur  in  the  abdomen  at  short  intervals.  Associated  with  this  is 
frequently  pronounced  collapse,  with  great  abdominal  tenderness 
on  light  pressure.  Vomiting,  which  is  usually  present  in  peritonitis, 
is  always  absent  in  these  cases.  The  skin  of  the  abdomen  is  generally 
hyperalgesic.  The  functions  of  the  intestines  and  stomach  l^etween 
attacks  are  undisturbed,  and  the  patients  feel  perfectly  well. 

Treatment. — This  should  Ix*  directed  toward  improvement  of  the 
hysteria  and  neurasthenia.  Cliange  of  climate,  hydrotherapy,  mas* 
sage,  electricity,  and  moral  treatment  are  of  service.  Arsenic  is  val- 
uable.    The  bowels  should  be  kept  regular  and  a  simple  diet  advised. 

With  neuralgia  hypogastrica,  if  there  is  local  disturbance,  this 
should  be  treated.  Warm  sitx -baths  and  hot  enemata  are  useful. 
OccasionaHy  an  opium-and-lx*lladonna  suppository  may  Ix*  required. 
Tabes  should  receive  treatment. 


SECRETORY  NEUROSES  OF  THE  INTESTINES 
Though    secretion    in    the    intestines    immediately    follows 


the 


entrance  of  food  into  the  stomach,  thus  demonstrating  the  presence 
of  secretory  nerves  in  the  intestines,  we  still  have  little  knowledge 
of  the  subject. 

Nervous  diarrhea,  which  has  been  described  as  a  motor  neurosis, 
is  often  accompanied  by  an  increased  flow  of  intestinal  juice.  In- 
creased intestinal  secretion  is  found  in  membranous  enteritis,  though 
I  do  not  consider  this  disease  a  pure  neurosis  nf  secretion, 

INTESTINAL  NEURASTHENIA 

Combinations  of  the  intestinal  neuroses  frequently  occur.  Rosen- 
heim designates  such  cases  as  intestinal  neurasthenia.  The  appetite 
is  good  and  the  symptoms  usually  appear  when  intestinal  digestion 
takes  place — about  two  to  three  hours  after  meals. 

There  are  pressure,  tension,  and  griping  in  the  abdomen.  Occa- 
sionally there  is  nausea,  and  at  times  an  evacuation  of  the  lx>wels 
occurs  accompanied  with  painful  sensations  in  the  abdomen  and 
anus.  Palpitation  occurs  at  times;  sometimes  flashes  of  heat  or  cokl. 
Generally  the  patient  feels  worse  when  resting  in  the  recumbent 
position  than  when  walking  about.  The  symptoms  usually  disap- 
pear in  a  couple  of  hours  to  return  later  after  a  meal.  Constipa- 
tion usually  is  present. 

The  quality  of  the  food  does  not  exert  any  influence  on  the  symp- 
toms. Borborygmi  and  diarrhea  occasionally  are  present,  and  the 
latter  in  the  middle  of  the  night  or  in  the  early  morning.     Indigestible 
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focNJs  are  often  well  borne,  while  at  other  times  small  meals  con- 
sisting  of  light  food  cause  severe  symptoms.  Gastric  neurasthenia  is 
sometimes  associated.  This  condition  is  found  among  the  hysteric 
and  neurasthenic. 

Diagnosis. — Anatomic  lesions  causing  these  symptoms,  intestinal 
dyspepsia,  and  enteroptosis  must  be  excluded. 

Treatment. — ^The  general  nervous  condition  must  be  toned  up; 
iron,  arsenic,  strychnin,  and  the  bromids  are  indicated,  and  ample 
feeding  is  required.  Indigestible  substances  should  be  avoided,  also 
red  meats,  to  lessen  the  nervous  irritability.  The  sour  milks,  such 
as  bacillac,  raatzoon,  kefir,  etc.,  are  of  value. 


MUCOUS  COLIC  (MEMBRANOUS  ENTERITIS) 

Among  the  best-known  symptoms  for  mucous  colic  are  mucous 
colitis,  membranous  colitis,  membranous  or  pseudomembranous  en- 
teritis, and  tubular  diarrhea.  In  all,  there  are  about  twenty-five 
names  for  this  condition. 

History. — ^Although  no  distinct  accounts  of  this  disease  occiir  in 
the  writings  of  the  ancients,  yet  there  may  be  detected  some  of  its 
peculiar  features  in  the  description  of  certain  pathologic  conditions 
grouped  under  diarrhea,  dysentery,  etc.  J.  Mason  Good,  in  1 825,  was 
the  first  to  classify  the  disease,  calling  it  tubular  diarrhea.  Wood- 
ward described  it  in  the  "  Medical  and  vSurgical  History  of  the  War  of 
the  Rebellion.'*  Siredy  contributed  a  valuable  paper  in  1869.  Da- 
Costa,  in  1 87 1,  describt^d  the  nervous  elements  of  the  disease,  stating 
that  the  condition  is  not  a  true  inflammation.  Ley  den's  work,  in 
1882,  gave  furtlier  stimulus  to  investigation,  especially  regarding  the 
character  of  the  dejecta.  Nothnagel  suggested  the  name  **  mucous 
colic,"  in  order  to  show^  that  a  true  enteritis  need  not  exist.  Mucous 
colic  isi  therefore,  an  entity,  and  may  be  defined  as  a  '*  condition 
characterized  by  the  excessive  production  of  mucus  in  the  coJon,  by 
attacks  of  painful  spasms  of  varying  degrees  of  severity  and  fre- 
quency, accompanied  or  followed  by  the  expulsion  of  mucus  in 
gelatinous  masses^  or  in  the  fonn  of  tubular  casts,  or  in  tape-like 
pieces  or  strings,  and,  furthermore,  characterized  by  anomalies  of  the 
gastro- intestinal  functions  and  by  various  nervous  symptoms/' 

Age  and  Sex* — It  is  a  comparatively  rare  affection,  occurring  most 
frec|uently  in  women  from  twenty  to  forty,  frequently  in  middle  life. 
A  few  cases  occur  late  in  life  and  rarely  in  children.  Boas  reports 
one  in  early  infancy.     About  75  to  85  per  cent,  occur  in  women, 

Etiology.-^Space  will  allow  me  to  mention  only  a  few  of  the  chief 
investigators.  Among  the  various  theories  regarding  the  etiologir', 
we  may  mention  the  following: 

I.  Neurasthenia  is  the  prime  factor — mucous  colic  is  a  secretor)' 
neurosis.  Among  the  advocates  of  this  view  are  notably  DaCosta, 
Siredy,  and  W.  Mendelson,  of  New  York  City. 
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2,  The  anatomic  origin.  Ewald  lays  stress  on  ptosis  of  the  colon ; 
Boas,  on  atony;  Glenard,  on  splanchnoptosis. 

3,  Partly  nervous  and  partly  anatomic  origin.  Mathieu  considers 
it  a  hypersecretion  of  mucus  in  patients  of  a  neuro-arthritic  typi^,  who 
suffer  from  enteroptosis,  intestinal  sand  being  present.  Hemmeter 
believes  that  often  there  is  some  connection  with  arthritis.  Von 
Noorden  lays  stress  on  long-continued  constipation  in  nervous  sub- 
jects, Einhorn  places  it  among  the  neuroses,  but  fmds  that  it  is 
associated  in  many  cases  with  Glenard 's  disease  (with  gastroptosis 
and  enteroptosis),  and  that  achylia  gastrica  is  present  in  many 
patients. 

4,  Tumors,  adhesions,  enlarged  prostate,  and  various  other  fac- 
tors are  given.  J.  P.  Tut  tie  believes  mucous  cohc  due  to  organic 
causes.  Roger  traces  the  cause  to  the  liver,  belie\  ing  there  is  an  an- 
ticoagulant in  healthy  bile,  and  when  its  production  is  interfered 
with  by  visceral  ptosis,  abnormal  accumulation  of  mucus  begins. 

Nepper^  also  imputes  the  condition  to  disturbance  of  the  biliary 
functions. 

Patiiology. — Necropsies  are  rare  unless  death  results  from  some 
intercurrent  disease.  Autopsies  in  the  cases  of  O.  Rothmann,  Osier 
(Edwards),  and  Weigert  demonstrate  that  no  inflammatory  condi- 
tion existed  in  the  colon.  There  was  simply  hypersecretion  of  mu- 
cus. The  consensus  of  opinion  is  that  no  inflammation  exists.  On 
the  other  hand,  M.  Rothmann  reports  i  case  and  Hemmeter  2  cases 
in  w^hich,  in  addition,  some  catarrhal  inflammation  was  present. 
Nothnagel  explains  this  unquestionably  by  the  fact  that  there  are 
two  classes  of  cases,  one  in  which  there  is  the  pure  '*  mucous  colic/' 
with  hypersecretion  of  mucus;  and  the  second  class*  in  which  the 
mucous  colic  is  engrafted  on  a  catarrhal  colitis.  I  have  noted,  in  my 
own  experience,  that  the  catarrhal  colitis  may  l>e  of  such  a  mild  type 
that  attention  may  readily  be  diverted  from  it  on  account  of  the 
predominance  of  the  symptoms  of  the  mucous  colic. 

The  mucus  may  be  passed  in  the  form  of  long,  thin  bands,  ribbon- 
like or  in  the  shape  of  a  tapeworm;  they  may  be  tubular  or  form  a 
cast  of  the  intestines;  in  some  cases  these  are  of  considerable  length, 
several  feet;  the  mucus  may  be  in  jelly-like  masses  or  evxn  in  shreds, 
occasionally  streaked  with  blood.  This  discharge  should  be  carefully 
differentiated  from  fascia^  tendons,  the  membranes  of  oranges,  etc. 
After  first  treating  with  sublimated  alcohol  and  then  staining  with 
Ehrlich's  triacid  solution,  a  screen  color  occurs  uith  mucus,  of  which 
this  discharge  consists;  w4tb  fibrin  it  turns  red.  The  color  of  the 
membranes  in  mucous  colic  is  ordinarily  grayish,  though  they  may 
be  translucent  or  even  transparent.  Microscopically,  the  membrane 
consists  of  a  structureless  matrix,  with  columnar  epithelium  scat- 
tered therein;  its  chief  constituent  is  mucus. 

*  Mucomembranous  Colitis,  its  Causes  and  Mechanism*  New  York  Med.  Jour*, 
May  23,  1908. 
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Symptoms. — These  patients  are  markedly  neiirastlienic  and 
morbidly  self-conscious;  in  appearance  they  are  usually  emaciated, 
with  a  history  generally  of  considerable  loss  of  weight.  There  has 
been  obstinate  constipation  of  long  duration,  with  an  occasional  in- 
termittent diarrhea.  Palpitation,  dizziness,  disturbances  of  the 
gen i to- urinary  system,  hysteric  symptoms,  anemia,  headache,  and 
gastric  disturbances  of  various  types  are  present. 

On  palpation  of  the  abdomen  sensitive  points  will  often  be  de- 
tected. Patients  give  a  history  of  a  sudden  attack  of  acute  abdom- 
inal pain  like  severe  colic,  and  the  abdomen  may  become  swollen  and 
tense.  At  this  time  the  nervous  symptoms  become  extremely  aggra- 
vated. Finally,  the  passage  of  the  mucous  masses  descril>ed  occurs 
spontaneously,  with  great  straining  or  with  artificial  aid.  These 
attacks  occur  with  varying  frequency  and  severity.  Between  the 
attacks  the  nervous  condition  of  the  patient  may  l>e  slightly  im- 
proved.    This  is  the  type  of  uncomplicated  (pure)  mucous  colic, 

Nothnagel  describes  a  second  type  of  enteritis  membranacea  which 
is  engrafted  on  a  colitis.     He  notes  two  classes  of  cases: 

(a)  That  in  which  the  severe  cramp-like  attacks  are  absent;  the 
patient  passes  mucus  continuously,  with  occasional  tube-casts — a 
cystic  colitis  (Abercrombie's  case),  as  shown  at  autopsy.  This  is  not 
a  true  mucous  colic. 

ib)  A  class  in  which  mucous  colic  is  engrafted  on  a  chronic  catar- 
rhal colitis^the  latter  due  in  this  case  to  adhesions  from  recurrent 
ap]Tendicitis.  There  were  small  amounts  of  mucus  passed  at  fre- 
quent intervals  with  occasional  attacks  of  mucous  colic.  Operation 
relieved  both  conditions  at  first,  but  the  mucous  colic  later  returned. 

1  have  had  such  a  patient  under  treatment;  the  appendix  had 
been  removed  and  adhesions  broken  up.  The  patient  improved  for  a 
time,  but  later  relapsed.  1  found  enteroptosis  associated  with  gastrop- 
tosis.  I  applied  Rose's  belt  and  instituted  treatment.  Improve- 
ment immediately  followed »  with  ultimate  cure. 

Researches. — For  some  years  tlie  author  has  carried  on  investi- 
gations in  gastroptosis  and  enteroptosis  at  the  Manhattan  State 
Hospital,  as  well  as  other  institutions,  and  also  into  the  etiologv^  of 
mucous  colic, ^  and  he  is  thoroughly  convinced  that  enteroptosis  is  a 
factor  in  mucous  colic. 

In  Fig,  315  is  illustrated  ptosis  of  the  colon,  narrowed  at  one 
point  and  sacculated  above  this.  Gastroptosis  is  associated  witli  it. 
This  misplacement  of  the  colon  undoubtedly  favors  circulatory^  and. 
hence,  secretory  changes  in  the  sacculated  portion  of  the  colon. 
Fecal  accumulation  is  also  favored,  a  further  cause  of  irritation. 
Absorption,  with  resulting  auto-intoxication  and  nervous  disturb- 
ances following  the  same,  can  thus  readily  result.  Naturally,  a 
patient  of  nen.'ous  temperament,  and  there  are  tmdotibtedly  many 
suchj  may  be  more  markedly  affected,  but  I  do  not  l^elieve  that 
^  Amer.  Med.,  vol.  ix.  No.  9,  pp.  349"354.  March  4.  1905. 
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neurastlienia  per  se  will  cause  that  peculiar  entity  known  as  mucous 
colic  any  more  than  it  will  cause  gonorrhea.  There  must  be  other 
factors. 

We  know  that  mucous  colic  occurs  in  GU*nard's  disease,  that 
Ewald  believes  that  ptosis,  and  Boas  that  atony,  of  the  colon  are 
important  factors,  and  Einhorn  finds  a  large  percentage  of  patients 
with  mucous  colic  that  have  enteroptosis  associated  with  gastropto- 
sis  and  achylia  gastrica. 

I  believe  that  mucous  colic  has  as  its 
chief  etiologic  factor  ptosis  of  the  colon 
with  associated  gastroptosis, 

I  have  had  under  observation  a  patient 
with  typic  attacks  of  mucous  colic  which 
began  one  month  after  confinement.  She 
had  enteroptosis  and  gastroptosis  (Lan- 
dau's  disease)  due  to  insufficient  support 
of  the  abdomen  after  the  birth  of  her  child. 
She  was  not  neurasthenic,  and  was  only 
nervous  at  the  time  of  her  attack, 

A  specimen  of  the  mucus  passed  by 
this  patient  was  about  12  inches  long, 
flat,  and  tape-like,  and  gave  the  typic  re- 
action to  the  mucin  test;  no  fibrin  was 
present.  To  my  knowledge,  this  is  the 
first  case  of  mucous  colic  that  has  been 
reported  without  the  usunl  Qccmnpaniment 
of  neurasthenia,^  and  it  substantiates  my 
views.  In  addition,  in  9  cases  of  mucous 
colic  which  I  have  carefully  examined 
since  I  began  these  special  investigations, 
I  have  found  in  every  case  varying  de- 
grees of  gastroptosis  with  its  associated 
enteroptosis. 

In  4  cases  there  was  hyperacidity;   2 
cases,  anacidity;  3  cases,  achylia  gastrica.     Since  the  publication  of 
the  above  article  the  authcjr  has  investigated  many  more  cases»  all 
of  which  substantiated  this  view. 

In  the  newborn  and  in  young  children,  in  whom  several  cases  of 
mucous  colic  have  been  reported,  neurasthenia  surely  cannot  be 
claimed  as  a  cause  of  the  condition.  As  before  stated,  insceral  ptosis 
may  t>e  present  and  the  patient  be  in  perfect  health;  but  some  con- 
tributory factor,  Ifx^al  irritation,  anemia,  or  intercurrent  disease  may 
destroy  the  equilibrium,  and  gastro-intcstinal  disturbances,  constipa- 
tion, etc.  may  result,  and  fmally,  mucous  colic.  On  the  other  hand, 
gastro-intestinal  ptosis  may  be  brought  alx)ut  by  loss  of  weight  or 
other  factors  mentioned  under  Etiology  of  Gastroptosis,  and  mucous 
^Med.  News,  Aug.  6,  1904;  Atner.  Med.^  March  4,  1905^ 
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Fig.  3*5' — Mucous  colic: 
Presence  of  gastroptosis  (G) 
even  of  a  mild  deij^rt-**^.  as 
demonstrable  by  gastri>di- 
aphany  shows  enteroptosis 
(E)  is  present  also;  enter- 
optosis with  sacculation  and 
narrowing  at  ST;  passive 
congestion  and  nmcus  accu- 
mulation occnrs  ill  enlarged 
Isacculaled)  jxirtion  of  colon; 
mucoids  colic  attacks  occur  as 
result. 
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colic  finally  result.  Enteroptosis  is  not  invariably  productive  of 
mucous  colic,  any  more  than  is  typhoid  always  complicated  by  hem- 
orrhage or  perforation, 

Enteroptosis  with  assfxnatcd  gastroptosis  witli  gastro- intestinal 
disturbances  I  consider  factors  in  the  production  of  mucous  colic,  and 
the  neurasthenia  the  result  of  auto-intoxication.  In  effect,  it  may  be 
considered  as  one  of  the  manifestations  of  Gl^nard's  disease.  Other 
contributory  factors,  such  as  rectal  irritation,  associated  colitis,  etc, 
will  be  referred  to  under  Treatment,  In  a  paper  entitled  **A  Con- 
sideration of  the  Etiology  of  Mucous  Colitis/'  by  John  A.  Lichty,^ 
there  are  reported  2 1  cases  of  mucous  colitis;  ptosis  of  the  viscera  was 
demonstrated  in  16  cases;  the  other  patients  were  seen  before  the 
autlior's  attention  had  been  directed  to  splanchnoptosis.  He  states 
that  it  is  a  well-known  fact  that  not  infrequently  during  the  examina- 
tion of  a  patient  a  condition  of  ptosis  is  found  without  any  s>Tnptoms 
referring  to  it.  In  such  cases  there  has  been  established  what  may  be 
called  a  condition  of  perfect  comi>ensatton,  and  physiologic  function 
has  not  been  disturbed.  When,  however,  this  compensation  is  lost 
or  disturbed,  the  symptom-complex  of  mucous  colitis  appears.  He 
notes  a  hthcmic  condition  in  several  patients^ — notably  one  having  had 
several  attacks  of  acute  articular  rheumatism.  The  gastric  secretion 
was  studied  in  8  patients— in  4  it  w^as  hv^ieracid;  in  2,  normal;  in  1. 
hypo-acid,  and  in  1 ,  achylic.  G.  FL  Koehler-  reports  a  case  of  mucous 
colic  clearly  dependent  on  gastroptosis. 

Prognosis,^ — These  cases  require  tact  and  patience,  and  most  of 
tliem  are  of  long  duration.  With  perseverance,  1  believe  them  to  be 
curable^ 

Treatment. — Tliis  may  be  summarized  as  follows:  During  the 
attack,  rest  in  bed;  the  application  of  heat  to  the  abdomen  by  flax- 
seed poultices,  turpentine  stupes ^  or  hot  pepper  poultices — i  dram 
(4.0)  red  pepper  to  i  pint  (^cx:)  c.c.)  of  boiling  water^ — a  flannel  being 
wrung  out  therein,  covered  with  oiled  silk,  and  applied  to  the  abdo- 
men. Dry  heat,  by  means  of  a  hot- water  bag,  salt-bag,  or  light 
tinplate  (pie  plate),  heated  in  the  oven  and  covered  with  flannel^  may 
be  employed.  Spice  poultices  are  of  service.  Moist  heat,  however, 
seems  I>est. 

The  greatest  relief  to  the  cramps  and  bearing-do\^Ti  pains  is 
afforded  by  enteroclysis  by  recurrent  irrigation  w4tli  normal  saline 
solution  at  i  lo*^  to  120*^  P.,  oil  of  peppermint,  5  to  15  minims  (0.296- 
0.888)  to  the  quart  (liter),  may  be  added.  Several  gallons  should  be 
employed  once  or  twice  in  twenty -four  hours,  and  no  fluid  should  be 
left  in  the  bowel  after  irrigation,  lest  further  cramps  ensue.  High 
enemata  of  warm  olive  oil — 1  pint  to  i  quart  (500  c.c.  to  i  liter)— 
are  also  of  service,  as  they  aid  in  relieving  spasm  just  as  does  the 
Internal  administration  of  olive  oil  in  spasm  or  stenosis  of  the  pylorus, 

*Anier.  Med,.  Aug.  6,  1902. 

*Med.  Sent.,  June,  1909,  Portland,  Oregon. 


I 


NBRVOUS  DISEASES  OF  THE  INTESTINES  833 

Hot  saline  rectal  injections  containing  2  to  4  ounces  (60.0-125.0) 
ci  milk  of  asafetida  may  be  employed. 

Diet. — Fluid  diet,  milk,  broths,  soups,  etc.  should  be  enjoined 
during  an  acute  attack. 

Medication. — Tincture  of  belladonna  in  doses  of  10  minims  (0.592 
cc)  every  three  or  foiu*  hours,  and  pushing  even  to  physiologic  symp- 
toms, has  given  me  the  best  results  in  the  treatment  of  spasm. 
Occasionally  it  may  be  necessary  to  employ  codein  in  0.016  to  0.03 
gram  (i-J  gr.)  doses,  or  even  morphin,  0.008  to  0.016  gram  (J-J  gr.), 
in  conditions  of  extreme  pain.  If  the  acute  attack  is  rather  prolonged, 
the  internal  administration  of  valerianates  or  of  asafetida,  and  the  ad- 
dition of  milk  of  asafetida  to  the  enema  may  prove  to  be  of  value. 

Between  attacks  I  apply  proper  abdominal  support.    For  this 

purpose  a  silk  elastic  abdominal  supporter,  the  Van  Valzah-Hayes 

support,  Gallant's  or  La  Grecque  corset,  or  Rose's  adhesive  plaster 

'  bdt  can  be  used.     Rose's  belt  has  the  advantage  of  simplicity  and  it 

cannot  slip  or  become  displaced. 

My  great  object  is  to  '*  put  on  fat "  in  all  cases,  and  as  ptosis  of  the 
colon  and  of  the  stomach  are  great  factors  in  the  disease,  the  increase 
of  intra-abdominal  tension  should  be  secured  by  this  means.  The 
belt  is  an  aid  in  the  relief  of  the  functional  disorders  of  the  stomach 
incident  to  the  gastroptosis.  If  the  patient  objects  to  the  plaster, 
then  the  silk  abdominal  supporter  may  be  employed.  In  exceptional 
cases  it  may  be  necessary  to  resort  to  the  rest  cure,  associated  with 
hydrotherapy  and  electrotherapeutics.  Under  such  conditions  we 
may  increase  the  weight  by  following  out  Russell's  method,  such  as 
he  first  instituted  at  the  Post-Graduate  Hospital  in  the  treatment  of 
tuberculosis.  It  was  advocated  by  me  in  cases  of  gastroptosis.  Re- 
garding the  constipation,  the  Kiissmaul-Fleiner  method  of  injecting 
into  the  rectum  nightly  or  every  other  night  warm  olive  oil,  to  be 
retained  all  night,  is  of  great  value.  At  the  beginning  one  may  em- 
ploy a  few  ounces,  increasing  it  to  i  pint  (500  c.c.)  or  even  i  quart 
(liter).  The  patient  should  be  taught  regular  habits  in  attempting 
bowel  movement.  A  glass  of  hot  or  cold  water  administered  an  hour 
before  breakfast  is  valuable  as  an  adjunct.  Fluidextract  of  cascara 
sagrada  or  the  compound  cascara  tablets  have  been  found  serviceable, 
and  in  some  cases  sodium  phosphate  administered  in  the  morning  is 
of  value.  Other  remedies,  as  suggested  under  Chronic  Constipation, 
can  be  employed.  A  thorough  bowel  action  should  be  seciu-ed  daily. 
Massage  of  the  bowel  may  be  employed,  massage  with  a  cannon- 
ball,  or  vibratory  massage.  Sensitive  areas  must  be  avoided.  These 
methods  can  be  used  while  Rose's  belt  is  in  situ. 

Enteroclysis  several  times  a  week  with  normal  saline  solution  is 
useful,  since  it  promotes  intestinal  peristalsis,  prevents  the  accumu- 
lation of  mucus,  and  lessens  the  chances  of  spasmodic  attacks.  With 
obstinate  constipation  electric  saline  enteroclysis  is  of  value.  In  addi- 
tion I  sometimes  employ  baths,  abdominal  compresses,  and  electricity. 
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The  carboDic  acid  bath  (Nauheim)  is  of  value  in  imprmi 
circulation.  For  the  nervous  conditions  the  same  bath  (1 
salts)  has  proved  of  service.  Achilles  Rose  has  devised  a  simpk 
method  for  administering  the  dr\'  gas  bath  without  the  patiecl 
being  obliged  to  disrobe  (Fig.  316).  Rose  has  recently  imprond  m 
the  dry  bath  apparatus,  so  it  is  possible  to  enter  it  on  the  floor  le«l 
without  climbing  up  steps. 

The  tank  is  filled  with  gas  and  the  patient  sits  therein.  The  height 
to  which  the  gas  rises  is  estimated  by  means  of  a  burning  caadk 
which  goes  out  when  the  gas  reaches  that  point. 


^^-  5i6.^Ro9e*s  dry  carbonic  acid  gas  batlL 

I  have  secured  at  least  one  brilliant  result  in  the  treatment  1 
mucous  colic  by  inf  ation  of  the  colon  with  CO,  gas,  as  advocated  bj 
Dr,  Rose.  The  method  seems  in  some  cases  to  impro\^  the  local  cir^ 
ctdatory  conditions  in  the  colon»  just  as  it  affects  the  pcripliefal 
circulation  when  the  bath  is  gi\^n.  I  beUeve  it  worthy  of  trial  as  si 
adjunct  to  the  other  treatment. 

It  merely  requires  a  bottle  with  a  large  mouth.  A  glass  lub« 
passes  through  tlie  cork.  To  this  tube  is  attached  a  piece  of  niblxJ 
tubing  with  a  rectal  tip.  From  §  to  i  dram  1 2.0-4.0)  each  of  bicar^ 
bonate  of  soda  and  tartaric  acid  are  placed  in  the  bottle,  which  i^ 
then  filled  two-thirds  with  water.     The  CO^  gas  is  thus  generatcdi 
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and  the  bottle  being  elevated  slightly  above  the  rectum,  the  gas  is 
allowed  to  flow  in  until  slight  distention  is  observed.  This  procedure 
can  be  carried  out  every  other  day.  Rose's  COj  bottle  is  illustrated 
in  this  volume, 

I  have  referred  to  certain  mixed  cases  in  which  there  was  a 
catarrhal  colitis  with  a  raucous  colic  later  engrafted  upon  it.  Among 
such  we  can  classify  those  that  may  apparently  Ije  caused  by  excess- 
ive bicycling  or  horseback  riding,  enlarged  prostate,  uterine  fibroids, 
adhesions  from  appendicitis,  etc.  In  some  of  these  conditions  a 
local  congestion  of  the  rectum  or  sigmoid  can  be  detected,  and  careful 
investigation  will  demonstrate  that  the  attack  first  starts  as  a  simple 
proctitis  or  colitis.  Constipation  has  been  previously  present.  Sub- 
sequent an  to- intoxication,  ner\^ous  symptoms,  and  mucous  colic 
result.  I  believe  that  careful  examination  will  reveal  that  tliese 
patients  have  had  an  existing  ptosis  of  stomach  and  colon,  quiescent, 
with  no  resulting  symptoms,  but  as  a  result  of  irritation  causing  favor- 
able conditions,  mucous  colic  develops.  The  correction  of  such 
sources  of  irritation  is  undoubtedly  rational,  and  will  thus  readily 
explain  the  improvement  which  at  all  times  occurs  after  ojaerative 
procedure,  as  in  the  chronic  appendicitis  case  witli  colitis  and  mucous 
colic  previously  described.  The  existence  of  the  **  mixed  cases  " 
will  undoubtedly  **  clear  up  "  the  hitherto  apparently  diverse  opin- 
ions as  regards  the  etiology  of  this  disease. 

In  such  cases,  with  a  coexisting  catarrhal  colitis,  irrigation  with 
nitrate  of  silvTr,'  i  .3  to  2  grams  (20-30  grains)  to  2  quarts  of  water,  and 
followed  by  saline  solution,  or  with  resorcin,  0.65  to  1.3  gram  (10- 
20  grains)  in  2  quarts,  or  with  listerin,  borolyptol,  glycothymoIin» 
4  to  8  grams  {1-2  drams)  to  2  quarts,  or  with  gomenol,  4  grams  (i 
dram)  in  the  same  quantity  of  water,  may  prove  to  be  of  service.  I 
have  often  found  enterrx:lysis  with  demulcents,  such  as  weak  flaxseed 
tea,  or  6  to  8  ounces  (185-250  c.c.)  of  a  saturated  solution  of  gum- 
arabic  added  to  2  quarts  (liters)  of  warm  water,  of  value. 

In  pure  mucous  colic  I  employ  only  normal  saline  solution  or  the 
demulcents  for  removal  of  the  mucus,  since  the  condition  is  due  to 
hypersecretion  and  not  to  inflammation.  I  should  avoid  silver  irri- 
gations in  such  cases,  since  1  have  already  referred  to  the  fact  that 
irrigations  of  silver,  tannin,  alum,  etc.  can  produce  an  artificial 
hypersecretion.  Small  doses  of  olive  oil  or  of  castor  oil,  in  capsules, 
seem  of  value  for  ojnstipation,  and  improve  the  tone  of  the  mucous 
membrane  of  the  intestines,  providing  they  do  not  increase  the 
patient's  dyspeptic  symptoms. 

Extract  of  nux  vomica,  l  grain  (0,016),  or  strychnin,  ^  grain 
(0-00108)  t.  i.  d.,  is  of  ser%^ice  in  increasing  the  tone  of  the  gastro- 
intestinal tract  and  the  general  muscular  system.  Resorcin,  5  grains 
(0.3),  or  sodium  benzoate,  5  to  10  grains  (0,3-0.6),  or  bismuth  salicyl- 
ate, 5  to  10  grains  (0.3-0.6),  should  be  given  if  there  is  much  gastro- 
*  Protargol  1-2,000  is  also  usefiil. 
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intestinal  fermentation.     The  use  of   the  following,   suggested  by 
W.  H.  Thomson  in  the  mixed  cases  for  the  treatment  of  catarrhp  gives 

good  results: 

IJ.     Silver    nitrate 0.32  gm.  (gr.  v); 

Resin  of  turpentine. ,  8.0  grn.  (3ij); 

Potash  solution , ,  .   4,0  gtu,  {5J)* 

Pulverised  licorice,  q,  s.  to  make  pills  soft, — M. 
Divide  into  60  pills, 
Sig. —Three  pills  L  I  d. 

Copper  sulphate,  j  grain  (0.016)  t.  i.  d.,  may  be  substituted  later; 
Fowler's  solution  of  arsenic  in  i -minim  (0,06  c,c.)  doses  t,  i,  d.  has^so 
been  found  useful  in  these  mixed  cases. 

General  Treatment.^ — Exercise  and  outdoor  life,  as  golf,  etc., 
to  strengthen  the  abdominal  muscles,  are  important.  During  winter 
weather  fencing  is  useful.  The  general  nervous  s>^tem  must  be 
toned  up  and  anemia  should  be  corrected.  Iron  tropon  is  easy  to 
assimilate.  An  excellent  combination  is  a  fresh  Blaud's  pill  (iron), 
5  grains  (0.52  grams),  made  soft  with  honey;  in  each  pill  is  incorpo- 
rated 2  minims  (o.  1 18)  Fowler's  solution  of  arsenic,  and  extract  of  niuc 
vomica  J  grain  (0,008  gram),  or  sod.  arsen.,  ^^  grain  (0.00108),  with 
^  grain  (0.00108  gram)  of  strychnin.  The  glycerophosphates  or 
phosphorus  compounds  are  of  value  for  the  nervous  conditions. 
Hydrotherapy,  massage,  and  electrotherapy  may  be  used. 

Diet.— As  before  noted  ^  fluid  diet,  milk,  koumiss,  bacillac,  lac* 
tone-buttermilk,  broths,  gruels,  etc.,  with  the  addition  of  somatose 
or  liquid  peptonoids,  should  be  used  during  the  attacks.  Between 
attacks.  Von  Noorden  advocates  a  very  coarse  diet  (bread  containing 
plenty  of  chaff,  vegetables  rich  in  cellulose,  fruits  with  skins,  etc.).  to 
form  ballast  for  the  bowel.  He  claims  excellent  results.  It  is  my 
custom  to  determine  ike  co^xdition  of  the  stomach.  Like  Einhom,  I 
have  found  cases  of  achylia  gastrica  in  mucous  colic,  but  more  cases 
of  hyperchlorhydria  and  a  few  of  hypochlorhydria.  These  special 
conditions  should  be  treated  in  each  individual  case  and  appropriate 
diet  instituted.  Stomachics  and  dilute  hydrochloric  acid  should  be 
given  when  there  is  deficiency  of  HCI,  and  alkalis  if  there  is  hyper- 
acidity (see  Hyperchlorhydria,  Achylia  Gastrica,  etc.).  We  should, 
however,  give  our  patient  abundant  nutrition.  Cod-liver  oil  and  fats. 
such  as  Russell's  emulsion,  cream,  etc.,  are  of  value  when  they  can 
be  assimilated.  The  addition  of  healthy  fat,  with  increase  in  weight, 
means  the  cure  of  our  patient. 

Surgery, — Some  writers,  notably  Hale  White,  have  recommended 
a  right  inguinal  colotomy  to  give  rest  to  the  colon  in  certain  intract* 
able  cases.  This  would  not  relieve  the  ptosis,  however.  In  severe 
cases  one  might  resort  to  shortening  the  .suspensory  ligaments  of  the 
stomach  and  colon.  Gastropexy  and  colopexy  might  be  performed, 
but  to  my  mind  it  is  always  objectionable  to  suture  a  viscus  to  the 
abdominal  wall.     If  there  is  hepatoptosis,  Elliot's  operation  for  sup- 


NERVOUS  DISEASES  OF  THE  INTESTINES  837 

port  of  the  liver  might  be  instituted  at  the  same  time.  These  pro- 
cedures will  aid  in  the  support  of  the  floating  kidney  if  such  be  present. 
Nephropexy,  I  believe,  is  rarely  indicated  when  it  is  a  part  of  general 
ptosis,  unless  there  be  some  evidence  of  nephritis  or  interference  with 
its  functions.  Some  recommend  a  **  revision  "  (tightening)  of  the  ab- 
dominal muscles  (recti)  by  means  of  suturing,  so  as  to  relieve  the 
muscular  relaxation.  This  last  procedure,  as  advocated  by  R.  T. 
Morris,  I  consider  preferable.  I  believe  that  resort  to  siu-gery  is 
rarely  required  except  in  the  most  obstinate  cases,  and  only  after  at 
least  two  years'  continuous  medical  treatment,  with  failure  to  secure 
cure  or  comparative  comfort  for  the  patient. 


CHAPTER  XXXIV 

INTESTINAL  PARASITES 

Most  of  the  animal  parasites  that  occur  in  mankind  inhabit  the 
intestinal  canal.  There  arc  about  fifty  varieties,  but  all  do  not  pro- 
duce morbid  conditions.  Some  cause  a  pathologic  state  locally  in  the 
intestines  or  by  their  toxins  in  the  blood.  There  are  no  absolutely 
characteristic  s>Tntiptoms  produced  by  these  parasites,  but  they  are 
detected  by  discovering  eitlier  tliem  or,  in  tlie  case  of  worms,  their 
ova  in  the  stools. 

Gastro-intestinal  disturbances,  with  or  without  anemia  and  with 
nervous  symptoms,  may  result  from  their  presence.  There  are  two 
chief  groups — the  protozoa  and  the  vermes.  In  passing;  it  is  interest- 
ing to  note  that  certain  fungi  have  spread  from  the  mouth  to  the  lungs,  ^ 
in  some  cases  causing  symptoms  resembling  tuberculosis.  Thus, 
Castellani*  has  reported  tropical  bronchomycosis  with  the  oldiunij 
albicans  and  saccharomyces  fungi,  found  in  the  sputum  in  such  cases,] 

Protozoa 


AMEBM 

In  addition  to  the  dysenteric  amebae  which  have  been  described^^ 
amebae  differing  slightly  in  certain  characteristics  from  the  dysen- 
teric variety  have  been  reported.     They  are  said  to  give  rise  to  no 
symptoms  or  at  times  to  slight  diarrhea.     Miisgrave  is  skeptical  as 
regards  the  existence  of  non-pathogenic  amebse. 

SPOROZOA 

Coccidia  are  occasionally  found  in  the  stools.  These  are  egg 
shaped,  provided  with  a  thin  shell,  are  about  0.02  mm.  long,  con- 
taining in  the  interior  a  large  number  of  nuclei,  usually  arranged  in 
groups.     They  do  not  seem  to  have  a  pathologic  bearing. 

INTERNAL  PSOROSPERMIASIS 

Psorosperras  have  been  found  in  the  liver,  spleen,  kidnej's,  and 
ileum,  producing  a  disease  similar  to  that  in  rabbits.  One  patient, 
notably  referred  to  by  Osier,-  was  thought  to  be  suffering  from  t\'phoid 
fever.  The  patient  had  diarrliea  and  enlarged  liver  and  spleea, 
Masses  resembling  tubercles  in  the  liver,  spleen,  and  ileum  were 
found  to  contain  coccidia. 

^  Philippine  Jour,  of  Sci.,  July,  1910^ 
•  Prac.  Med.,  1906. 
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INFUSORIA 

Cercomonas  intestinalis  is  pear  shaped,  has  a  distinct  nucleus, 
and  eight  flagellae.  The  head  tapers  obliquely  and  has  a  depression 
(Fig.  317).  It  is  believed  that  this  organism  is  liable  to  prolong 
existing  catarrhal  affection  of  the  intestines. 

A  B 

Fig.  317- — Cercomonas  intestinalis:    A,  Larger,  B,  smaller,  variety  (Davaine). 

Trichomonas  intestinalis  is  distinguished  from  the  former  by  its 
greater  size  and  the  row  of  fine  cilia  on  its  periphery  (Fig.  318). 
In  fresh  dejecta  its  shows  active  movements.  Zunker^  reports  it  in 
mushy  dejecta  of  yellowish-brown  color  and  putrid  odor.  Dalley* 
reports  a  case  of  gangrene  of  the  lung  in  which  traumatism  of  the 


Fig.  318. — Trichomonas  intestinalis  (after  Zunker). 

chest  was  a  factor.     Numerous  trichomonas  actively  motile  were 
found  in  the  sputum. 

Balantidium  (Paramoecium)  Coli.— The  body  is  oval  shaped, 
measuring  from  0.07  to  o.i  mm.  in  length,  by  0.05  to  0.07  mm.  in 
breadth  (Fig.  319).  The  anterior  end  is  slightly  truncated,  with  a 
short  peristome,  generally  funnel  shaped,  and  opens 
externally  near  the  anterior  pole.  When  feeding  it 
opens  out  and  broadens,  so  one  can  see  it  is  a  mouth 
which  leads  to  a  gullet  and  not  a  simple  furrow. 
The  left  border  has  long  cilia,  while  the  rest  of  the 
mouth  is  destitute  of  them.  The  surface  of  the 
cortical  layer  is  surrounded  by  a  cuticle  covered 
with  cilia.  The  interior  structure  consists  of  granu- 
lar substance.  It  contains  a  nucleus  and  contractile 
vacuoles.  Fig.  3 1 9.— Ba- 

Fat  and  starch  granules  and,  occasionally,  red  (M^msSn).  "^^ 
and  white  corpuscles  may  be  found  within  the  granu- 
lar substance.  The  posterior  end  is  rounded  and  contains  the  anus. 
Particles  may  be  observed  to  pass^rom  it.  The  parasite  can  change 
its  shape  and  possesses  both  forward  and  rotary  motion.  Repro- 
duction occurs  by  division,  budding,  and  conjugation. 

*Deuts.  Zeits.  f.  Praktish.  Medicin,  1878,  No.  i. 
*Jour.  Amer.  Med.  Assoc.,  Oct.  15,  1910. 


540 


DISEASES  OF  THE   STOMACH  AND   INTESTINES 


The  balantidium  is  a  parasite  of  the  colon  and  cecum  of  tite  hog^ 
Human  infection  probably  occurs  most  frequently  tlirough  the  in-' 
fusorium  entering  its  host  in  the  encapsulated  stale.     When  hog  feces 
are  dried  and  broken  up»  the  encysted  forms  are  scattered  about  and 
come  in  contact  with  the  food  or  drinking-water.     The  parasite  has 
been  found  in  the  city  of  Loudon  in  the  drinking-water.    The  diseade| 
frequently  occurs  after  the  preparation  of  sausage  or  the  ingestion  of! 
uncooked  sausage-meat,    Malmsten  first  described  the  disease  in  1857.J 

Musgrave  has  written  on  the  subject,  and  for  the  most  complete] 
description  the  reader  should  refer  to  R.  P.  Strong's^  article,  *'  The' 
Clinical  and  Pathologic  Significance  of  Balantidium  Coli."     He  tabu- 
lates 1 1 7  cases.     Brewer^  reports  a  case  occurring  in  a  child  aged  five 
years  in  the  Philippines.    Other  intestinal  parasites  were  also  present,  J 


Fig.  320. — Balantidium  colit     Para>:'i    in-v   highly  magnified,  showing  fiagcUa 

(Strong ). 

The  balantidia  frequently  exist  alone,  though  sometimes  other 
parasites,  such  as  Bothriocephalus  latus,  Ascaris  lumbricoides,  Tri- 
chocephalus  dispar,  etc.,  may  be  associated.     Bowman'  reports  cases. 

Harlow  Brooks^  found  balantidia  the  catise  of  an  epidemic  of 
diarrhea  among  tlie  orang-outangs  in  the  New  York  Zoological  Park. 
The  lesions  f*>und  in  hiunan  beings  seem  to  be  an  ulcerativ^e  colitis 
(Figs.  320"322),  with  the  infection  in  the  large  intestine.  In  some 
cases  there  were  swelling  of  the  lymphatics  of  the  mesenter\''  and  J 
mesocolic  glands  and  chronic  adhesive  peritonitis.  Pulmonary,  car- 
diac, renal,  and  cerebral  complications  may  occur. 

Symptoms, — The  presence  of  Balantidia  coli  in  the  stools  is  usu- 

^  Bureau  of  Government  Laboratories.  Manila,  Dec.,  1904.  No,  26. 

'  N.  Y,  Med.  Jour,,  June  18.  1910. 

^  Jour.  Ainer,  Med.  Assoc.,  Dec.  2,  rgti. 

♦N.  y.  University  Bull,  of  Med.  Sci.,  Jan,,  1902. 


Fig.  322. — Balantidium  coli.  The  early  lesions  of  the  mucosa,  consisting  of 
desquamation  of  epiihclial  cells  of  the  glands,  round  celled  mfiJtrationj  etcl  About 
a  dozen  parasites  may  be  counted  in  tliis  field  (Sirong). 

It  is  often  painful  on  pressure  along  the  colon,  and  on  palpation  the 
latter  may  feel  thickened.     Tenesmus  is  common. 
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1  ]  In  chronic  cases  there  are  weakness,  exhaustion,  and  emaciation; 

I  \  more  or  less  anemia  and  edema  of  the  feet  and  ankles. 

;  '  In  the  fresh  stools  the  balantidia  move  about  rapidly,  but  die  in 

I  from  one-half  hour  to  two  hours  after  the  dejecta  have  been  passed. 

,  ;  -  Only  2  cases  are  reported  in  children ;  25  per  cent,  of  cases  gi\T 

the  history  of  association  with  or  caring  for  pigs  or  having  eaten  or 
prepared  fresh  sausage. 

Eosinophilia  is  present  locally  in  the  intestines  and  also  in  the 
blood.  The  temperature  may  be  subnormal  or  at  times  of  consider- 
able height. 

The  disease  has  been  found  in  Germany,  Sweden,  Russia,  France, 
the  United  States,  and  the  Philippines.  Balantidia  probaUy  occur 
more  frequently  than  we  suppose. 

The  mortality  was  30  per  cent.,  but  depended  somewhat  on  the 
presence  of  other  diseases  which  were  associated  in  many  of  the  fatal 
cases  reported.  In  33  per  cent,  there  were  du-es,  and  improvement  in 
the  other  cases. 

Treatment. — The  following  solutions  for  topical  irrigations  or 
enemata  have  been  suggested: 

Ems'  salt,  by  water  enemata,  15  grains  (i.o)  are  added  to  1500  c.c. 
(li  quarts)  of  water,  followed  by  quinin  enemata,  i  quart  (liter)  of 
1 :  750  or  1 :  500  strength. 

Others  suggest  calomel,  2  grains  (o.i)  t.  i.  d.  for  two  days  only,  or 
naphthalin,  5  grains  (0.3)  t.  i.  d.,  daily  by  mouth,  with  tannic  acid, 
I  dram  to  i  pint  (4.0-500  c.c.)  of  water,  by  injection,  every  day. 

Acetic  acid  enemata — acetic  acid,  50  grains  (3.3)  to  2  quarts 
(liters)  of  water  at  37°  C. — once  or  twice  a  day,  with  tannic  add 
5  grains  (0.3)  t.  i.  d.,  by  mouth,  proved  useful  in  some  cases. 

Another  combination  is  salicylic  acid,  15  grains  (i.o),  and  sodium 

sulphate,  ^  ounce  (16.0),  morning  and  night,  by  mouth,  with  enemata 

twice  a  day  of  salicylic  acid  (i:  1000),  or  salol,  by  mouth,  5  grains 

(0.3),  four  or  five  times  a  day,  with  salicylic  acid  (i :  1000),  or  boradc 

i.  acid  enemata  i  dram  (4.0)  to  the  quart  (liter)  of  water,  are  suggested. 

1 1  Sodium  bicarbonate  (2  per  cent.)  enemata,  follow^ed  by  a  salicylic 

i'  acid  (1:2000-1:  1000)  enema,  with  salol,  5  grains  (0.3),  andtannal- 

i ;  bin,  5  to  10  grains  (0.3-0.6),  by  mouth,  each  several  times  a  day,  have 

/  given  good  results. 

Thymol  (i :  2500),  acetozone  (i :  1000),  quinin  bisulphate  (i :  500), 
administered  by  enema  or  irrigation,  as  in  dysentery,  with  the  use  of 
salol  and  tannin  preparations  by  mouth,  are  valuable. 

One  might  also  administer  small  quantities  of  acetozone  (i:  1000) 
by  mouth. 

Vermes 

Cestodes  (Tapeworms);  Hydatid  Disease. — The  adult  para- 
sites live  in  the  small  intestine  of  man;  the  larval  forms,  in  the  mus- 
cles and  other  organs. 
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The  most  important  varieties  of  tapeworms  found  in  human 
beings  are  the  Taenia  solium,  Taenia  mediocanellata,  and  the  Bothrio- 
cephalus  latos. 

The  symptoms  produced  by  these  varieties  of  tapeworms  are 
about  identical^  except  in  the  case  of  the  bothriocephalus,  which  at 
times  gives  special  symptoms. 

The  parasites  are  found  at  all  ages,  are  not  uncommon  in  children, 
and  occasionally  are  found  in  sucklings.  They  may  cause  no  disturb' 
ance,  and  one  may  only  learn  of  their  presence  by  noting  segments  of 
the  tenia  in  the  dejecta. 

In  other  cases  there  may  be  general  as  well  as  intestinal  disturb- 
ances. 

There  may  be  pressure  in  the  pit  of  the  stomach,  abdominal  pains, 
ravenous  appetite  (bulimia),  nausea^  at  times  loss  of  appetite,  occa- 
sionally vomiting.  Diarrhea  is  sometimes  present  or  there  may  be 
constipation. 

In  women  and  nervous  patients  we  may  see  mental  depression 
and  even  hypochondria.  There  may  be  dizziness,  headache,  fainting 
spells,  chorea,  convulsions,  and  even  epileptic  attacks.  Some  patients 
may  emaciate,  feel  weak,  and  suffer  from  palpitation. 

The  bothriocephalus  may  cause  a  severe  and  even  fatal  anentia 
(pernicious),  w4th  poikilocytosis  and  nucleated  red  blood-corpuscles ; 
and  wnth  it  there  may  be  edema  of  the  feet  and  eyelids  and  hemor- 
rhages from  the  mucous  membranes. 

The  metabolic  products  of  this  worm  probably  have  a  hemolytic 
action. 

The  diagnosis  can  only  be  tnade  by  discovery  of  the  segments  of  the 
parasites  or  their  eggs  in  the  stools. 

General  Description  of  the  Tapeworm. ~lt  has  a  scolex  or  head, 
which  may  li%'e  for  years  even  when  detached  from  the  rest  of  the 
body,  an  oblong  neck,  and  detachable  segments  (proglottides).  These 
var>'  in  size  and  shape  and  possess  the  power  of  motion.  The  worm 
is  flat  and  devoid  of  mouth  or  intestines.  It  grows  by  alternate 
generation  through  germination  of  a  pear-shaped  primary  host 
(head),  and  remains  united  to  the  latter  for  a  time  as  a  colony  of 
band-like  shape.  Each  segment  forms  a  sexually  active  individual. 
The  proglottides  gradually  increase  in  size  as  they  become  more  dis- 
tant from  the  head,  and  then  diminish  again  toward  the  extremity. 
The  tapeworm  is  an  hermaphrodite.  On  its  head  are  four  sucking 
disks,  by  which  it  attaches  itself  to  the  mucosa  of  the  intestines. 
By  means  of  pores  it  derives  its  nourishment  from  the  chyme. 

The  older  proglottides  contain  many  fructified  eggs.  These  are 
emptied  at  intervals  into  the  intestinal  canal  and  appear  in  the  de- 
jecta. The  ovum  contains  an  erabr>'0,  wiiich  requires  for  its  de- 
velopment an  intermediary  host.  After  reaching  the  stomach  the 
envelope  is  dissolved  by  the  gastric  juice.  The  embr^^o  is  set  free  and 
finds  its  way  by  the  lymphatics  or  blood-vessels  to  some  place  (usually 
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the  muscles)  where  it  settles.  It  here  surrounds  itself  with  a  sac, 
which  may  later  be  surrounded  by  a  calcareous  deposit.  In  this 
condition  it  is  called  a  cysticercus  or  measle.  Wlien  the  measle 
reaches  the  stomach  of  a  new  host  it  opens,  and  its  scolex  enters  into 
tlie  small  intestine,  where  it  develops  into  a  full-grown  tapeworm, 

T^nia  Solium. — Armed  tapeworm  or  pork  tapeworm.  This  is  not 
common  to  North  America,  but  more  frequent  in  Europe  and  Asia. 
When  mature  it  is  from  6  to  12  feet  (2-4 
meters)  or  more  long.  The  head  is  smaller 
than  the  head  of  a  pin,  spheric^  and  pro- 
vided with  four  sucking  disks,  in  the  mid- 
dle of  which  is  the  rostellum  and  a  double 


Fig.  323- 
rostellum  with  ihjuks 
and  Pel  per). 


lia  solium, 
Mu  KtTs  (Mosler 


Fig»  334. — Mature  segments  of 
Taenia  solium;  proglottides;  uterus 
and  branches  (Mosler  and  Peip^r), 


row  of  booklets,   from  twenty-four  to  twenty-six  in  number,  and 
hence  is  called  the  armed  tapeworm  (Fig.  323). 

The  neck  is  narrow  and  thread-like,  nearly  1  inch  long.  The  body 
is  divided  into  segments,  which  possess  both  male  and  female  genera- 
tive organs,  and  at  about  the  four  hundred  and  fiftieth  they  become 
mature  and  contain  ripe  ova.     The  segments  are  about  i  cm.  in 


^h-  3^5' — Hggs  of  Taenia  solium,  showing  thick  shell  (Mosler  and  Peiper). 

length  and  from  7  to  8  mm.  wide.  The  worm  attains  its  full  growth 
in  about  three  to  three  and  a  half  months,  about  whicfi  time  the  seg- 
ments  are  continuously  shed  and  appear  in  the  stool.  The  uterus 
forms  a  straight  median  tube  in  each  segment,  giving  off  five  to  seven 
branches  on  each  side.  The  branches  are  undivided  at  first,  but 
finally  ramify  as  a  tuft  (Fig.  324}. 


^the  brain  irritative  symptoms  may  result.  In  one  case  diabetic  symp- 
toms were  reported.  They  can  be  recognized  in  the  eye.  Taenia 
solium  was  formerly  believed  to  exist  alone,  but  several  have  been 

^  found  together. 

Tcmia  saginata,  or  mediocanellata,  the  unarmed  or  beef  tapeworm. 
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This  is  the  most  common  form  seen  in  America  as  well  as  abroad, 
It  is  longer,  thicker,  and  wider  than  the  Taenia  solium.  It  may 
attain  a  length  of  15  to  20  feet  (approximately  4 J  to  6  meters)  or 
more.  The  head  measures  over  2  mm.  in  breadth,  has  four  large  suck- 
ing disks,  but  no  booklets  and  no  rostellum  (Fig.  326),  It  is  square 
shaped. 

The  ripe  segments  are  from  17  to  18  mm.  in  length  and  from  8  to 
10  mm.  in  breadth.  The  uterus  consists  of  a  median  stem,  with  from 
about  twenty  to  thirty-five  lateral  branches  (Fig.  327), 

The  ova  are  larger  and  the  shell  thicker,  and  possibly  slightly 
more  elliptic,  but  the  two  forms  are  difficult  to  distinguish  by  their 
ova.  The  measles  (cysticerci)  occur  in  beef  and  are  smaller  than 
those  of  the  Taenia  solium.  Human  beings  acquire  this  worm  by  the 
consumption  of  raw  beef. 

Boikriocepkalus  Latus  (Taenia  Lata^  or  Pig  Head).^ — This  is  found 
in  certain  districts  bordering  on  the  Baltic  Sea,  in  Holland,  Switzer- 
land, and  Japan.  A  few  cases  have  occurred  in  the  United  States^ 
believed  generally  to  have  been  imported. 

The  parasite  is  large  and  long,  measuring  25  to  30  feet  or,  more 
approximately,  7^  to  9  meters. 

The  head  is  elongated,  almond  shaped,  being  about  2  mm.  long 
and  I  mm.  broad;  it  has  two  grooves,  probably  suckers,  on  its  flat 
surface  (Fig.  328). 

It  has  no  booklets.  The  neck  is  narrow  and  short*  about  2  cm, 
in  length,  and  passes  at  once  into  the  body  segment.     The  body  is  thin 

and  'flat  (Fig.  329).  The  full- 
grown  proglottides  are  nearly 
square  and  show*  the  sexual 
organs  in  the  center. 

The  uterus  presents  as  a 
median  dark  Hne.  with  four  to 
six  lateral  branches,  looking  like 
a  star  or  rosette.  The  eggs  are 
oval,  round,  with  a  thin  mem* 
brane  and  a  lid  (Fig.  330).  They 
measure  0.07  mm.  long  and  0.04  mm.  in  width.  The  larvae  develop 
in  the  peritoneum  and  muscles  of  pike  especially,  and  of  fish  such  as 
the  turbot,  perch,  and  trout.  Infection  occm-s  through  eating  in- 
sufficiently  cooked  fish. 

Taenia  lata  occur  in  the  small  intestine  of  men  and  rarely  in  dogs. 
A  severe  and  even  fatal  farm  of  anewia  may  result  from  this  worm. 

There  are  a  few  rare  forms  of  tapeworms  occasionally  found  in 
human  beings. 

Taenia  nana  (Hymenolepsis  nana)  occiu-s  chiefly  in  Italy,  occa- 
sionally in  Egypt.  It  is  the  smallest  tapeworm  found  in  man. 
measuring  10  to  15  mm.  long,  and  may  have  nearly  two  hundred 
segments.    The  head  has  four  sucking  disks,  a  rostellum,  and  about 


330. — Eggs    of     Botbritjcephalus 
latus  (M  osier  and  Peiper). 
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twenty-four  booklets  in  a  single  row.  Proglottides  are  short  and 
Inroad.  It  is  found  more  frequently  in  children,  and  occurs  in  large 
numbers  in  the  small  intestine. 

Nervous  distiurbances,  fainting  spells,  and  even  epileptiform  at- 
tacks are  produced  thereby. 

The  Davainea  Madagascariensis  (Taenia  Madagascariensis)  is  a 
rare  form  of  this  worm. 

Tcmia  cucumerina  (Elliptica,  or  Dipylidium  Caniniun). — ^This  is 
small,  of  cucumber  shape,  occtu-s  frequently  in  the  intestines  of  the 
dog,  and  has  been  found  in  small  children.  The  larvae  develop  in  the 
lice  and  fleas  of  the  dog.  The  worm  is  10  to  40  cm.  long  and  about 
3  mm.  wide. 

TtBftia  Flavopunctata  (Hymenolepsis  Diminuta). — ^This  has  been 
met  with  in  about  12  cases.  The  worm  is  2  to  6  cm.  long  and  about 
3  mm.  wide.  Its  head  is  small,  club  shaped,  and  provided  with 
sucking  disks.  It  is  common  in  rats.  The  larvae  develop  in  Lepi- 
doptera  and  in  beetles. 

Bothriocephalus  Cordatus. — ^This  tapeworm  resembles  the  Bothrio- 
cephalus  latus,  except  that  it  is  shorter  and  the  head  merges  into  the 
proglottides  without  an  intervening  neck.  It  occurs  in  the  intestines 
of  men  and  dogs  in  Greenland. 

Other  types  of  tapeworms  occur,  but  they  are  excessively  rare  and 
not  found  in  Europe  or  America. 

Echinococci  are  the  larvae  of  the  Taenia  echinococcus  of  the  dog. 
The  latter  is  a  tiny  cestode  4  or  5  mm.  long,  consisting  of  three  or  four 
segments,  of  which  the  terminal  one  alone  is  mature.  The  head  is 
small,  provided  with  foiu*  sucking  disks,  and  a  rostellum  with  a 
double  row  of  booklets. 

As  a  result  of  the  ingestion  of  these  parasites,  cysts  develop  in 
various  parts  of  the  human  organism,  as  in  the  liver,  muscles,  etc. 
These  cysts  contain  scolices,  the  head  of  the  taenia  presenting  four 
sucking  disks  and  a  circle  of  booklets. 

Cysts  have  been  passed  per  rectum.  The  disease  is  common  to 
Iceland,  not  uncommon  in  Europe,  but  rare  in  this  country.  The 
reader  is  referred  to  Echinococcus  Disease  in  any  work  on  Practice 
of  Medicine. 

Treatment  of  Tapeworms. — To  escape  infection  avoid  raw  or 
medium-done  meats,  pork,  and  fish.  One  should  not  trust  to  meat  in- 
spection alone.  Thorough  cooking  of  the  meat  is  the  only  guarantee 
of  extinction  of  the  cysticerci.  All  worms  or  fragments  removed 
should  be  destroyed  by  burning,  and  if  one  handles  the  proglottides 
or  ova,  the  hands  should  immediately  be  disinfected;  also  the  stools. 

For  about  two  days  before  administering  a  vermifuge  the  patient 
should  be  kept  on  a  scanty  diet,  consisting  of  broths,  soups  or  milk, 
with  a  few  crackers.  The  night  before,  no  food;  and  in  the  morn- 
ing a  cup  of  tea  or  coffee,  followed  in  about  an  hour  by  the  vermi- 
fuge. 
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Calomel,  5  grains  (0.3),  castor  oil,  §  to  i  ounce  (15.0-30,0), 
or  a  saline  cathartic  should  be  g^iven  daily  for  a  couple  of  days 
previously. 

Mal€  fern  is  considered  quite  efficient. 

Extract  of  filix  mas,  ethereal,  \\  to  2 J  drams  {6.0-10.0),  mixed 
with  simple  syrup;  follow  in  a  couple  of  hours  by  a  saline  cathartic  or 
castor  oil. 

The  following  have  also  been  suggested:  Oleoresin  aspidii  (male 
fern),  \  to  i  dram  (2.0-4.0),  in  capsules,  coated  with  keratin;  a  few 
hours  later  castor  oil,  i  ounce  (30.0). 

Filicic  acid  (filmaron),  an  amorphous  principle  from  root  of  male 
fern,  insoluble  in  water.  It  should  not  be  administered  in  fatty  oils 
or  alcohol,  as  they  dissolve  it  and  it  is  toxic.  Give  in  capsules,  75  to 
15  grains  (0.5-1.0);  follow  by  a  saline  purgative  (not  castor  oil). 

Pomegranate  root  is  efficient ,  given  as  an  infusion  of  the  bark; 
3  ounces  are  macerated  in  10  ounces  of  water  and  then  reduced  to  one- 
half  by  evaporation.  The  entire  quantity  is  taken  in  divided  doses 
within  an  hour  or  more.  It  is  effective,  though  sometimes  producing 
colic. 

The  active  principle  of  the  root,  peHetierin,  4  to  7^  grains  (0.25^ 
0.5)*  in  sweetened  water,  to  which  tannin,  5  grains  (0.3),  can  be  added 
may  be  given  as  a  substitute.  These  remedies  are  followed  in  a  couple 
of  hours  by  a  purge.  PeHetierin  tannate  can  be  secured  and  given  in 
the  same  dose. 

Pumpkin  seeds  (Semina  cucurbitae),  3  or  4  ounces  (90.0-125.0), 
should  be  bruised  and  macerated  for  twelve  to  fourteen  hours;  then 
mixed  with  a  little  grape-sugar,  diluted  with  milk,  i  pint  (500  c.c), 
and  take  in  two  doses  about  half  an  hour  apart;  then  follow  in  two 
hours  by  castor  oil. 

Turpefitine,  Oleum  terebinthinae  (spirits  of  turpentine),  i  ounce 
(30.0) » in  honey  or  with  sugar,  follow  with  a  glass  or  two  of  milk;  and 
two  hours  later  a  cathartic. 

I  have  found  pine-needle  oil  (Gardner's),  1  to  2  drams  (4.0-8.0), 
also  efficacious. 

Cussp  (kousso). — Cusso  pulv.,  |  ounce  (16.0)  with  meldepuratum 
(honey),  §  ounce  (16.0),  is  useful. 

Or  cusso  can  be  mixed  with  sugar,  water,  or  lemonade,  and  taken 
in  divided  doses  within  an  hour.  Though  cusso  is  cathartic,  it  is 
preferable  to  follow  in  two  hours  with  a  dose  of  castor  oil. 

Kamala.—  Pulv.  kamala,  i  to  2  drams  (4.0-8.0),  suspended  in 
syrup  or  in  wine.  This  preparation  is  purgative  and  may  cause 
griping,  nausea,  and  vomiting.  The  dose  should  be  distributed  o\^er 
an  hour.     Castor  oil  may  be  given  later. 

Cocoanui  has  been  recommended  as  a  vermifuge;  the  milk  and 
albumin  of  an  entire  nut  should  be  taken  within  an  hour. 

Naphthaiin,  in  capsules,  10  to  30  grains  (0.6-2.0),  in  divided  doses, 
within  a  few  hours,  is  another  vermifuge. 
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Sahi  45  grains  (3.0),  in  capsules,  in  divided  doses,  has  been  recom- 
mended. 

A  combination  of  these  remedies  is  often  effective.  Thus :  take 
I  ounce  (i6.u)  of  an  infusion  of  pomegranate  seeds;  pumpkin  seeds, 
I  ounce  (30.0J;  pulverized  ergot,  1  dram  (4,0),  and  boiling  water  10 
ounces  (300  c.c,  approximately).  Make  an  emulsion  of  male  fern — 
I  dram  (4.0)  ethereal  extract  with  acacia  powder.  Mix  the  emulsion 
and  infusion  and  take  fasting  at  9  A.  m.  Follow^  a  couple  of  hours 
later  with  castor  oil  or  a  saline  cathartic. 

Osier  recommends  the  addition  of  croton  oil,  2  minims  (o.i  18),  to 
the  above,  but  I  think  this  rather  Uyo  active  treatment.  Male  fern, 
pumpkin  seed,  pomegranate,  and  turpentine  are  the  best  remedies. 

About  twTj  hours  after  the  vermifuge  a  cathartic,  such  as  citrate  of 
magnesia,  i  to  2  drams  ( 4.0-8.0),  or  magnesium  sulphate,  larger  doses, 
or  some  other  saline  cathartic,  or  castor  oil,  i  to  2  ounces  (30.0-60.0), 
should  be  given. 

The  head  of  the  tapew^orm  should  be  looked  for,  as  the  parasite 
will  regrow  if  this  is  not  removed.  In  some  cases  this  is  difficult 
to  find.  Children  require  proportionately  smaller  doses,  according  to 
their  age.  Care  must  Ix!  exercised  witli  patients  who  are  debili- 
tated, recently  convalescent  from  typhoid,  or  have  severe  intestinal 
disorders.     It  may  l>e  necessary  to  postpone  treatment, 

Trematodes  (Fluke  Worms) ;  Bistondasis.^ — FUikes  are  found  in 
ike  lungs t  liver,  small  intesihw,  and  in  the  blood;  in  the  latter  case 
affecting  chiefly  the  urinary  system  and  the  rectum. 

The  trematodes  are  solid  worms  of  leaf  or  tongue  shape.  They 
possess  a  clinging  apparatus  in  the  forni  of  oral  and  ventral  sucking 
cups,  which  vary  in  nuniljer.  Sometimes  they  also  have  hook  or  clasp- 
like projections.  The  intestinal  canal  is  without  an  anus  and  is  split 
like  a  fork.     They  are  generally  hermaphroditic. 

Flukes  are  found  in  China,  Japan,  India,  Egypt,  Arabia,  and  Per- 
sia, and  imported  cases  have  been  found  in  Canada  and  the  United 
States, 

They  have  been  found  in  tlie  cat,  dog,  and  hog  in  this  country. 

Five  species  of  liver  fluke  are  known  tt»  occur  in  man.  The  Dis- 
toma  conjimctum,  the  Indian  liver  fluke,  usually  descrilied,  the 
Distoma  lanceatum  (lancet  fluke),  and  the  Distoma  sinensis  are 
the  most  frequent,  occurring  in  the  liver,  the  last  Ijeing  most  im- 
portant. 

The  Fasciola  hepatica,  common  to  ruminants,  and  the  <  >pisthor- 
chis  (Distoma)  felineus,  tM?curring  in  Prussia  and  Siberia,  and  found 
in  cats  in  Nebraska,  are  the  other  varieties. 

In  general,  we  may  say  the  liver  fluke  is  of  leaf  shape.  It  may 
\'ary  in  length  from  10  to  20  mm.  by  2  to  5  to  10  mm.  broad.  The 
cephalic  end  projects  hke  a  l>eak  and  has  a  small  cup-Hke  sucker,  in 
which  lies  the  month.  Behind  this,  on  the  ventral  surface,  is  a  second 
cup,  and  between  the  two  is  a  special  orifice.  The  uterus  appears  as  a 
54 
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convoluted  bag  behind  the  posterior  sucker.     On  each  side  of  the 
body  are  the  ovisacs  and  the  branched  testicular  canals  (Fig.  331)* 


Fig.  331. — Distoma  hepatictim.  with  niale  and  female  sexual  apparatus;   X  zi 

(Leuckart). 

The  eggs  are  oval,  25  to  30  ft  long  by  15  to  17  ft  broad,  of  brown 
color,  with  a  sharply  defined  operculum  (lid)  (Fig.  332). 

The  Distoma  lanceolatum,  another 
variety  of  liver  fluke,  has  a  lancet 
shape  and  the  head  is  not  especially 
marked  off  from  the  body  (Fig.  333). 
The  eggs  are  rather  small,  0.04  mm, 
long  (Fig,  334). 

Young    childreo    suffer    more    fre- 
quently  from   liver   fluke;    sometimes 
^^^^^^„^^^^^-^^.^^^     whole    families    or    villages    are    al- 
^■nsl^.         :   :w      tacked. 
^TOw5>    ^      "  W  There  is  an  irregular  diarrhea :  there 

^^-:;      .       'i^r  ^^^y  ^^  ^^^y  "^^^  ^^'  ^^^^<^^'    '^^^^  liver  en- 

^l^^jjj^^0r  larges.     There  are  often   pain  and  an 

intermittent  jaundice,   but  not  much 

fever.     Anasarca  and  ascites  come  on 

later.      The  ova   of   the   parasite   are 

foimd  in  the  stool, 

Iniesiina!  Disimmasis, — In  India  the  Distoma  fasciolopsis  has 

been  found  in  a  number  of  cases  in  the  small  intestine,  wHth  diarrheal 

symptoms. 


Fig.  332. — Elggs  of  Di stoma 
liepaticutn  and  Distoma  lancc-o- 
latum,  moderately  magnified 
(Heller). 


1%'  333.— Distoma  lanceolatum  with  its  inner  organs;  X  10  (Leuckart). 

Hefnic  Distonnasis;  Disimna  Hmftaiobium;  Bilharziasis;  Schis- 
iosonta  Hmfiatobium:  BilharTia  Hmnaiobia, — Endemic  hematuria, 
particularly  in  Eg>^pt,  had  been  known  for  many  years,  when  in  1851 
Bilharz  discovered  the  parasite  of  the  disease.  The  blood  fluke  pre- 
vails in  South  Africa  (the  Transvaal) ;  in  North  Africa,  especially  in 
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Egypt;  in  Arabia,  Persia,  and  the  west  coast  of  India,  It  is  preva- 
lent in  Japan.  It  has  been  observed  in  Porto  Rico  and  in  the  Philip- 
pines.    It  has  been  reported  104  times  on  the  Isthmus  of  Panama 


Fig«  334-^Egg  of  Distoma  lanceolatum  shortly  after  the  fonnation  of  a  shdl; 

X  400  (I^uckart). 

according  to  statistical  records  from  the  Chief  Sanitary  Office  from 
1904-1909  inclusive.  It  has  also  occurred  in  Antigua,  Trinidad, 
Demarara,  Barbadoes,  Jamaica^  and  Dutch  Ckiiana. 

Brayton^  reports  several  in- 
teresting cases  from  the  Ancon 
Hospital  on  the  Isthmus.  The 
disease  is  rare  in  the  United 
States,  only  7  cases  having  been 
reported.  In  addition,  7  cases 
occurred  among  the  Boers  who 
were  on  exliibition  in  this  coun- 
try  after  the  African  War. 

The  first  case  of  rectal  infec- 
tion reported  in  the  United  States 
was  in  a  German,  who  evidently 
contracted  the  disease  in  Brazil 
and  who  was  treated  at  the  Cier- 
man  Hospital.     He  suffered  from 


Fig.  335,— Male  and  female  of  Btlhnr- 
2ia  bicmatobia  (^Loos). 


Fig.  336, — ^Eggs  of  Distomum  haema- 
tobium (Bilharz-ia  h^matobia),  length, 
OA2  mm  ;  breadth,  0.05  mm,:  a.  Egg 
with  lateral  spine;  h,  egg  with  termitial 
spine:   >'  150  (after  Bilharz), 


mixed    infection — Strongyloides    intestinalis,    Trichocephalus,    and 
Schistosoma  haematobium,  reported  by  L.  Blumgart,^  of  New  York. 


*  Jour,  Amer,  Med.  Assoc.,  April  30,  1910. 


'  Med.  Rec,  April  6,  1907. 


The  Schistosoma  has  separate  sexes  and  carries  the  female  in  a 
gynecophoroos  canaL  The  male  is  from  12  to  14  mm.  long.  Its  body 
has  ciliated  warts  on  the  integ^ument,  but  otherwise  is  smooth,  and 
in  the  p<:)Sterior  portion  is  rolled  up  into  a  tube,  which  serves  for  tlic 
reception  of  the  female  (Fig.  335). 

There  is  a  sucker  at  the  anterior  end  and  a  second  one  posterior  to 
it  on  the  ventral  surface.  The  female  is  from  16  to  18  mm.  long  and 
nearly  cylindric.  The  eggs  have  a  terminal  or  lateral  spine  (Fig.  336). 
The  trematode  is  most  abundant  in  the  blood  of  tlie  portal  system, 
while  the  ova  lodge  in  the  capillaries,  especially  of  the  bladder,  urinaiy 
organs,  rectump  and  lungs.  In  the  stools  of  the  case  reported  the 
spine  was  placed  laterally  on  the  ova. 

Infection  is  now  considered  to  take  place  in  two  way^— either  by 
the  gastrointestinal  tract,  through  infected  food  or  water,  or  through 
the  skin  by  bathing  in  infected  streams. 

The  parasite  reaches  the  portal  system,  where  it  develops.  The 
males,  bearing  the  females,  creep  to  various  parts,  particularly  tbe 
bladder  and  rectum.  The  eggs  are  laid  in  the  tissues,  but  wander  hke 
other  sharp  foreign  bodies,  and  escape  with  the  urine  and  feces. 
The  eggs  in  the  tissues  cause  irritation,  fibroid  changes,  and  papillo- 
mata  in  the  bladder  and  rectum.  Hematuria  and  bladder  irritation, 
chronic  cystitis,  tenesmus,  mucus  and  blood  in  the  stools,  ulcerati^T 
proctitis,  calculi  in  the  kidney  and  bladder,  periurethral  abscess  and 
perineal  fistula,  vaginitis,  inflammation  of  the  ureters  and  seminal 
vesicles  may  all  occur.  Bilharzial  colitis  has  been  reported.  In  the 
lungs  the  blocking  of  blood-\x*ssels  from  tlie  ova  and  the  surrounding 
infiltration  give  rise  to  deposits  which  may  Ix*  mistaken  for  tuber- 
culosis.  Cirrhosis  of  the  liver  and  biliary  calcuh  may  be  caused  by 
the  presence  of  the  parasite. 

Anemia  is  present  and  eosinophilia  is  quite  marked. 

In  1904  there  was  described  a  new  blood  fluke,  Schistosoma  Cattoi, 
or  Japanicum,  found  in  Japan.  It  lives  chiefly  in  the  vessels  of  the 
alimentary  canal  and  ulcerative  lesions  are  found  therein.  The  ova 
appear  in  the  feces.  Katsurada  has  studied  numerous  cases.  This 
condition  is  known  in  Japan  as  the  *'  Katayaraa  disease,"  from  the 
name  of  a  town  in  which  it  is  quite  prevalent. 

Catto  described  certain  bodies  he  found  in  a  Chinaman  in  1904^ 
and  the  new  fluke  is  sometimes  called  by  his  name. 

Paul  G.  Woolley'  has  reported  a  case  occurring  in  the  Philippines, 
and  has  given  an  excellent  description  of  the  disease. 

The  worms  are  characterized  by  the  absence  of  ciliaied  UKirts  ofi 
the  integument,  which  are  a  feature  of  the  Schistosoma  htpmatobium. 
The  worm  averages  10.43  mm.  long.  The  eggs  are  smaller,  brown  in 
color,  have  blunter  ends,  and  no  spine. 

Katsurada  gives  the  most  definite  reports  of  the  disease  **  Kata- 
yama,'*  according  to  Woolley: 

*  Philippine  Jour,  of  Sci.,  Jan.,  1906.  vol.  i,  No.  i» 
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*'  Defective  physical  developments  is  the  rule  in  the  affected 
children.  Diarrhea  is  usually  the  first  symptom  to  be  noted,  while 
anemia  and  ascites  generally  follow  later:  the  most  striking  feature  is 
the  shape  assumed  by  the  trunk.  The  hypogastric  region  seems  to 
shrink,  while  the  epigastric  enlarges »  a  transverse  furrow  forming 
directly  above  tJie  umbilicus,  so  that  the  general  appearance  of  the 
abdominal  region  is  that  of  an  inverted  gourd.  Dilatation  of  the 
epigastric  region  and  of  the  lower  part  of  the  thorax  were  noted  even 
in  patients  w^hose  liver  and  spleen  were  not  much  enlarged.  The 
commonest  symptoms  are  an  initial  increase  in  the  size  of  the  liver, 
follow^ed  by  a  decrease,  a  secondary  enlargement  of  the  spleen,  a 
mucosanguineous  diarrhea,  severe  attacks  of  ascites,  and  progressive 
anemia."     Katsurada  found  the  ova  of  the  parasite  under  discussion, 


^>^ 


Fif-  337 — Schistosoma  Japanicum.  Ova  in  mucosa  and  submucosa  of  large 
intestine.  Shows  atrophic  and  inliltrated  condition  of  mucosa.  HematoxvJin 
(Woollcy), 


and  also  those  of  Trichocephalos  dispar,  Uncinaria,  and  Ascaris 
lonibricoides  in  the  stools  of  his  patients. 

The  rectum  and  appendix  were  the  parts  chiefly  affected,  but  the 
ova  were  fotmd  in  the  subperitoneal  layer,  the  submncosa,  and 
mucosa,  especially  in  necrotic  areas,  from  the  cecum  to  the  anus. 
Adult  trematodes  were  found  in  the  blo4^>d- vessels. 

In  WtXjUey's  case  there  were  also  ameba?  and  the  ova  of  the  unci- 
naria ;  but  in  the  fibroid  tissue  of  the  submucosa  of  the  large  intestine 
there  w^ere  many  ova  of  the  Schistosoma  Japanicum  surrounded  by 
round-cell  infiltration  (Fig.  337).  A  t>^  of  cirrhosis  was  pro- 
duced in  the  liver.  Splenomegaly,  ascites,  dysentery  (specific),  and 
possibly  Jacksonian  epilepsy  may  be  produced  by  these  trematodes, 
according  to  Woolley. 
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The  disease  is  probably  water-borne,  originating  in  rice-fidds  or 
irrigated  gardens,  from  human  fertilizer.  Infection  may  occur 
through  the  skin  or  by  the  gastro-intestinal  canal. 

Treatment, — The  extract  of  the  male  fern  is  recommended  for  dis- 
tomiasis  and  the  treatment  as  of  tapeworm.  Nothing  has  been  found 
for  the  treatment  of  the  parasite  in  the  blood.  The  author  would 
suggest  the  trial  of  urotropin,  lo  grains  (10.6),  and  sodium  benzoate, 
10  grains  (0.6),  three  or  four  times  or  more  a  day.  The  latter 
lessens  the  irritation  of  the  tu-otrepin,  as  demonstrated  by  WiUiam 
H.  Thomson. 

The  inflammation  of  the  bladder,  colon,  and  rectum  should  be 
treated  as  indicated  by  irrigation,  etc.  Solutions,  as  described  under 
Proctitis  and  Colitis,  can  be  employed  for  the  latter  complications. 

Nematodes  (Round  Worms). — Round  worms  have  a  slender, 
cylindric,  at  times  a  filiform  body,  with  neither  segments  nor  append- 
ages. The  integument  is  thick  and  elastic.  The  mouth  is  at  one 
extremity  and  furnished  with  either  soft  or  horn-like  lips.  The  ali- 
mentary canal  extends  through  the  entire  body  and  terminates  in  an 
opening  on  the  ventral  side  near  the  posterior  extremity.  The  sexual 
organs  and  their  orifices  are  on  the  ventral  siuiace.  The  femak 
aperture  is  at  the  middle  of  the  body,  while  -in  the  male  the  sexual 
orifice  is  near  the  anus.  The  males  are  usually  smaller  than  the 
females. 

Ascaris  Lumbricoides  (Round  or  Spool  Worm). — This  is  one  of 
the  common  parasites  observed  in  man.  It  is  cylindric  in  shape, 
pointed  at  both  ends,  and  of  a  yellowish-brown  or  slightly  reddish 
color.  It  varies  from  4  to  12  inches  (10-30  cm.)  in  length,  the 
female  being  as  large  as  12  inches  (30  cm.),  while  the  male  is  only 
one-half  or  two- thirds  the  length,  8  inches  (20  cm.),  and  frequently 
much  smaller. 

The  posterior  extremity  of  the  male  is  bent  in  the  shape  of  a  hook 
and  furnished  with  two  spicules  or  chitinous  processes  (Fig.  338). 
The  mouth  has  three  muscular  lips  provided  with  very  fine  teeth. 

The  worm  is  transversely  striated  and  has  four  longitudinal  bands. 

The  sexual  opening  of  the  female  is  anterior  to  the  middle  of  the 
body.  The  eggs  when  ripe  have  a  double  shell,  and  around  this  is  an 
albuminous  envelope,  irregular  in  shap)e,  studded  with  excrescences 
(F'ig.  339).  The  long  diameter  of  the  ovum  is  about  0.075  mm.  and 
0,05s  mm.  in  width.  AtN-pic  (unfertilized)  eggs  have  been  described 
by  O.  T.  Logan ^  of  China.  UTien  taken  from  the  uterus  it  has  not 
the  t\-pic  thick  shell,  but  is  granular,  elliptic,  and  enclosed  in  a  deli- 
cate membrane  (Fig.  340). 

In  the  feces,  the  yelk  is  not  finely  granular,  but  coarsely  globular; 
the  albuminous  coat  is  less  voluminous  and  projects  from  the  shell 
like  blunt  saw  teeth.     The  unfertilized  egg-  is  longer  and  narrower 

*N    Y    Med.  Jour..   Dec.  21,   1907. 

^  Ibid.,  Au^.  19,   1905  ^,\Vellman);  Reference  Handbook  Med.  Sd.,  p.  502. 
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lian  the  fertilized  egg  and  markedly  elliptic,  with  a  tendency  to  flat- 
en  at  one  or  both  ends.     It  is  occasionally  oval,  but  never  round. 

An  irritating,  odoriferous  substance  is  formed  by  the  round  worm. 
luber^  states  that  it  may  occasion  urticaria  in  those  predisposed  to 
his  symptom.  Peiper  suggests  that  the  nervous  s)rmptoms,  some- 
imes  resembUng  meningitis,  may  be  due  to  this  poison ;  and  Chauf- 
ard  and  Marie  report  fever,  intestinal  symptoms,  diarrhea  of  inter- 
oittent  character  and  foul  breath,  so-called  typholumbricosis,  in 
xnmection  with  these  worms.  The  fever  may  continue  for  a  month 
NT  more. 

The  parasitic  life  history  is  direct,  by  ingestion  of  the  ova,  with  no 
Qtermediate  host.     The  parasite  occupies  the  upper  part  of  the  small 


Fig-  339- — Hggs  of  Ascaris  lum- 
bricoides,  double  shell;  albuminous 
envelope,  magnified  (Mosler  and 
Peiper). 

/ 


*'ig.    338. — ^Ascaris    lumbricoides:    a, 
Jody ;  h,  head;  c,  eggs  (after  v.  Jacksch). 


Fig.  340. — Unfertilized  egg  of  Ascaris 
lumbricoides;  X 500  (Logan). 


ntestine.  •  Usually  not  more  than  one  or  two  are  present,  but  they 
nay  occur  in  enormous  numbers. 

Infection  usually  takes  place  by  eggs  in  the  soil  near  dwellings,  in 
he  drinking-water,  and  especially  in  raw  foods,  such  as  salads  and 
ruits.  These  worms  occur  more  frequently  in  children  from  three  to 
welve  years  of  age  and  in  the  poorer  class.  They  are  not  so  frequent 
n  adults.     Females  seem  more  frequently  infected. 

Migration, — ^The  worms  may  crawl  into  the  stomach,  whence 

h!ty  may  be  ejected  by  vomiting;  or  they  may  pass  through  the 

isophagus  and  enter  the  pharynx,  whence  they  may  be  withdrawn. 

rhe  worm  has  entered  the  larynx  and  has  produced  fatal  asphyxia, 

*  Twentieth  Century  Practice  of  Medicine,  vol.  viii,  p.  583. 
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or  into  the  trachea  and  longs  and  caused  gangrene.     They  have  \ 
through  the  Eustachian  tube  and  appeared  at  the  external 
They  have  been  found  in  the  bile-ducts,  pancreatic  duct,  the  j 
bladder,  and  even  in  the  liver,  where  ihey  prcxluced  fatal  ab 
They   have   entered   hernial    sacs,  f>erforated    intestinal    ulcer, 
some  claim  even    the   healthy  bowel  wall    has    been   perforated  1 
them.     Appendicitis  has  been  attributed  to  the  ascaris;  and  obst 
tion  of  the  bowel  has  been  produced  by  a  large  mass  of  ascarides.  j 

Swiptoms. — They  may  produce  no  symptoms.  In  children, 
tability,  restlessness,  picking  at  the  nose,  grinding  the  teeth,  twib 
ings  or  conv^ulsions,  have  been  attributed  to  them.  Anorexia,  nausea, 
irregular  bowel  action,  meteorism,  irregular  pulse,  and  black  rings 
around  the  eyes  may  also  occur.  In  rare  instances  progressive  anemia 
has  been  observed.  Itching  of  the  nose  may  be  present.  The  womis 
probably  produce  local  h>'peremia  of  the  intestinal  walls. 

Hemorrhage  from  the  bowel,  simulating  an  occult  ulcer,  may  be 
produced  by  a  lumbricoid  worm.     The  following  interesting  casti^ 
reported  to  me  by  H.  D.  Meeker.     The  possibility  of  hemorrlil|H 
from  an  occult  duodenal    ulcer   was   suggested.      The   author  ww 
present  during  part  of  the  operation  and  examined  the  weirm. 


t  bcywd.    , 
>9erf^H 


Mrs-  L^  P.  consulted  me  in  April,  1911.  for  irregular  bleeding  from  %ht  bcywcL 
She  gave  the  following  histor>-:  Age  twenty-five  years,  housewife,  tnanicd  f 
and  a  half  years,  no  children,  family  history  negative.  She  could  recall  no  s 
illness  of  any  sort.  Four  years  ago  a  slight  bleeding  from  the  bowel  was  noti 
a  few  weeks  later  a  second  hemorrhage  occurred,  and  the  patient  purchased 
medicine  for  piles.  There  was  no  pain  associated  with  the  attacks  The  hemor- 
rhages continued  at  intervals  of  one  to  six  weeks,  the  amount  of  blood  vannnj 
from  a  mere  trace  to  nearly  a  quart  in  twenty- four  hours.  The  blood  was  always 
dark  in  color  and  usually  clotted.  The  patient,  after  several  w^ceks  of  ticatmetit 
by  her  family  physician,  was  sent  to  a  Boston  hospital  where  she  r 
month  without  apparent  benefit.  She  then  went  to  Baltimore  to  Iiv«, 
received  both  private  and  hospital  treatment.  Not  finding  rchef  at  the 
the  various  internist^;,  she  sought  help  from  the  ray-enthusiasts  and 
Science  with  equally  disappointing  results.  The  day  prior  to  admission 
Red  Cross  Hospital  the  patient  had  passed  approximately  20  ounces 
clots.  She  was  anemic,  her  blwxl  count  showing  3,500.000  red  blood-€ori>u9cfe& 
Hemoglobin,  70  per  cent.  Aside  from  an  indefinite  tenderness  of  thit  abdi 
she  gave  no  subjective  symptoms,  appetite  and  digestion  had  always  been 

bowels  inclined  to  be  loose.     Stomach  washings  and  examination  of  the       

were  negative  in  so  far  as  throwing  light  on  the  cause  of  the  condition  was  c«l' 
cemetl.     The  sigmoidoscope  revealed  a  healthy  intestinal  mucosa,*  In  view  of 
the  negative,  subjective  and  objective  symptoms,  and  yet  persistent  bleediof* 
exploratory  tap»arotomy  was  proposed  and  welcomed  by  the  patient.     A  small 
right  Battle  incision  was  made  in  the  mid-abdomen,  permitting  exploration  m 
both  directions.     All  the  abdominal  viscera  were  systematically  examined  aod 
found  with  the  exception  of  ileum  as  hereafter  described-     The  small  gut 
examined  inch  by  inch  and  appeared  normal  up  to  a  point  about  5  feel  fr^^m 
ileocecal  yah^e  where  an  area  about  5  feet  long  was  found  deeply  injected.    At   _ 
mesenteric  border  the  condition  of  the  tissue  suggested  a  healed  ulcer.    Anotlw 
injected  area  was  found  2  feet  nearer  the  valve  about  6  inches  in  lengllL 
this  area  doubled  on  itself,  was  felt  a  moving  worm.     The  intestine 
after  observing  the  usual  protective  technic,  and  the  worm  extractisL 
bleeding  was  observed  at  the  mesenteric  attachment  of  the  gut,  this 
and  the  opening  into  the  ileum  closed.     No  other  pathological  condi 
abdominal  contents  was  observed.     The  worm  was  of  the  Ascaris  lumbrii 
ily.  a  male  measuring  1 1  i  inches.     The  patient  made  a  prompt  recover) » 
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l>een  seen  at  intervals  of  two  weeks  and  up  10  the  present  writing  has  had  no  fur- 
ther bleeding.  Her  hemoglobin  has  increased  10  per  cent,  A  second  blood  count 
has  not  been  taken.  Eosinophiiia  was  never  present  at  any  time  nor  were  any 
ova  or  other  ifite?;tinal  parasites  discovered.  The  various  heraorrbages  which  oc- 
curred for  a  period  of  four  years  were  evidently  due  to  perforations  of  the  gut 
vessels  by  a  single  male  worm. 

Chronic  intestinal  obstruction,  gradually  becoming  acute,  may  be 
caused  by  a  large  mass  of  the  ascaris  lumbricoides.  Such  a  case  has 
been  described  under  Acute  Intestinal  Obstruction. 

Diagnosis. — This  is  made  by  the  detection  of  the  worm  or  of  its 
ova  in  the  stools. 

Treatment. — The  stools  should  be  disinfected  by  carbolic  (5  per 
cent  J  or  bichlorid  (i:  1000)  solution  to  destroy  the  ova.  The  hands 
should  be  disinfected  and  all  food  protected  against  infection. 

It  is  preferable  to  administer  a  simple  saline  cathartic  for  a  couple 
of  days  and  keep  the  patient  on  a  light  diet  before  administering  the 
anthelmintic. 

Santonin  is  the  best  remedy.  It  can  be  given  mixed  with  sugar 
in  doses  of  |  to  \  grain  (0.022-0,032)  for  a  child,  and  2  to  3  grains 
(0.13-0-194)  for  an  adult,  followed  by  calomel  or  a  saline  purge. 

It  can  be  administered  in  divided  doses;  thus,  santonin,  1  grain 
(0.06),  three  or  four  times  a  day,  followed  by  a  ptn-ge;  or  santonin, 
3I  grains  (0.2),  with  castor  oil,  2  ounces  (60.0);  give  1  teaspoonful  for 
a  small  child;  i  dessertspoonful  for  a  larger  child;  i  tablespoonful  for 
an  adult,  two  or  three  times  dailv  (Einhorn). 


Fig.  341. — Oxyuris  vermicularis:   Female,  enlarged  (Mosler  and  Peiper). 


Santonin,  \  grain  (0.022);  hydrargyrum  choridum  mite,  i  to  2 
grains  {0.065-0.13).  Give  one  powder  t.  i.  d.  Yellow  \ision  (xan- 
thopsia) occasionally  follows  the  use  of  santonin. 

Clwnopodium  (powdered  seeds),  in  doses  of  15  to  30  grains  {r.o- 
2.0),  or  oleum  clicnopodii,  2  to  10  minims  (o.  1 18-0,592),  followed  by  a 
cathartic,  have  been  employed. 

Thymol,  7J  to  30  grains  (0.5-2.0),  given  in  capsules  in  divided 
doses  and  followed  by  a  saline  cathartic,  has  been  recommended. 

Enteroclysis  with  water,  to  which  a  few  drops  of  l>enzine  are  added, 
has  been  suggested;  but  I  scarcely  see  the  benefit,  as  the  habitat  of 
the  worms  is  in  the  small  intestine. 

Ascaris  Mystax,— This  is  a  round  worm  resembling  the  ascaris 
lumbricoides,  but  smaller  and  thinner.  It  is  found  chiefly  in  cats  and 
rarely  in  man.     No  special  symptoms  result. 

Oxyuris  Vermicularis  ( Thread- worm ;  Kn-worm;  Seat-worm; 
Awl-tail;  Maggot-worm). — This  parasite  occupies  the  rectum  and 
colon.     It  is  white  and  filiform. 


8$S 


DISEASES  OF  THE  STOMACH   AND   INTESTINES 


The  male  measures  about  4  ram.  (J  inch)  in  length  and  the  female 
about  10  mm.  (|  inch)  (Figs.  341  and  342).  It  has  three  small  nob- 
like lips.  The  female  has  two  uteri,  passing  backward  and  forward 
from  the  end  of  the  vagina.  The  opening  of  the  latter  is  situated 
above  the  middle  of  the  body.  The  eggs  are  0,05  mra.  long  and  about 
0.02  num.  wide,  with  granular  contents  and  white  shell  (Figs.  342  and 

343)- 

t      2  5 


Fig.  342. — Ox>Tiris  vermicularis,  natural  size:  1,  Female;  2,  males;  3»  ovnim^  mag- 
nified (Vierordi), 


Huber  and  others  daim  that  they  are  generally  deposited  outside 
the  body,  so  that  feces  rarely  contain  them;  while  Osier  holds  that 
they  are  usually  found  in  the  feces  in  large  numbers.  These  worms 
occur  at  any  age,  though  most  commonly  in  children.  The  worms  are 
found  in  the  feces»  at  the  anus,  or  in  the  vagina. 


I 


Fig-  343- — Segmentation  and  development  of  embr^'o  of  Oxyuris  vennicularis 

(Heller). 


Infection  takes  place  through  drinking-water  or  through  salads^ 
radishes,  fruits,  etc.,  the  ova  being  dried  upon  them,  or  through  the 
unwashed  hands  of  the  host. 

The  eggs  of  the  oxyuris  reach  the  stomach,  when  the  shell  opens 
and  the  embryo  migrates  into  the  small  intestine.  After  fructifica- 
tion  the  females  pass  along  the  canal  to  the  cecum,  where  they  remain 
until  the  eggs  are  ripe,  and  then  pass  on  downward,  chiefly  tc  the  sig* 
moid  and  rectum.     The  oxyuris  may  traverse  the  intestinal  wall  and 
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been  found  in  the  peritoneal  cavity,  where  they  may  form  ver- 
^Sioous  tubercles  in  Douglas'  fossa  or  perirectal  abscesses. 

Syinptoms. — The  oxyuris  produce  great  irritation  and  itching 
around  the  anus,  particularly  at  night.  The  pruritis  aui  is  pro- 
nounced. The  patient  becomes  nervous  and  irritable,  sleep  is  dis- 
tiirbed.  There  may  be  anorexia,  nausea,  dizziness,  palpitation, 
pollutions  in  the  male,  occasionally  diarrhea,  and  at  times  anemia. 
Sometimes  the  parasites  enter  the  vagina  and  cause  irritation  or 
nymphomania. 

Diagnosis. — The  worms  are  easily  detected  in  the  feces  and  are 
readily  diagnosed  by  their  appearance  and  location  through  inspec- 
tion of  the  anus. 

Treatment. — Cleanliness  of  the  hands  of  the  infected  person  and 
disinfection  of  stool,  clothes,  and  bedclothes  are  important.  Sleeping 
with  an  infected  case  should  be  forbidden. 

Raw  fruits  should  be  cleaned  and  peeled,  salads,  etc.,  thoroughly 
washed.     One  should  not  eat  out  of  the  same  vessels  as  the  patient. 

Santonin,  administered  by  the  same  method  as  for  ascaris,  is  an 
excellent  remedy.  Local  treatment  by  enema ta  of  water,  1  quart 
(liter)  containing  5  to  10  minims  fo. 296-0.592)  of  benzine,  or  vinegar 
I J  to  2  ounces  (45.0-60.0),  or  thymol  (i :  2500)  by  enema,  or  fluidex- 
tract  of  quassia,  10  to  30  minims  (0.292-1.704)  to  the  quart;  or  soak 
a  quassia  cup  in  water  for  half  an  hour  and  inject  quassia  water, 
I  pint  {500  c.cO* 

An  enema  of  spirits  (oil)  of  turpentine,  i  dram  (4.0)  to  i  pint 
*  (500  c.c.)  of  water,  is  of  value. 

These  injections  should  l)e  given  with  hips  elevated  and  retained 
for  a  short  period.  Cold  injections  of  strong  salt  water  are  of  ser- 
vice in  children.  Carbolic  acid  I  believe  unsafe.  Injections  of  lime- 
water  are  of  use. 

BlackwQsh — calomel,  i  dram  (4.0);  lime-water,  i  pint  (500  c*c.) — 
locally,  externally:  lead-and-opium  lotion,  unguentum  belladonna* 
vaselin.  or 


I^.     irtigitent.  bellaclonnae 

Tr.  aconite  radix ... 

Zinc  oxid 

Unguent,  aq.  rossp . 

Sig.-^Ft*  ung.     External  use  to  anus. 


.    3ij  (8.0); 
5ss  (3.0); 

gr.  XV  (t.o); 

-q^  s.   5i  (30.0).— M. 


Cocain,  \  grain  (0.32),  can  be  added  to  this.  These  preparations 
lessen  itching. 

The  saline  enemata»  given  frequently,  are  of  use. 

Ankylo stoma  (Anchylostoma)  Duodenal e;  Uncinariasis;  Hook- 
worm Disease;  Miner's  Anemia;  Egyptian  Chlorosis;  Dochmius 
Duodenalis  or  Strongyius  Duodenalis<— In  1843  Dubini  first  de- 
scribed this  parasite  in  man.  Griesinger,  in  1854,  demonstrated  it 
as  the  cause  of  Eg>"ptian  chlorosis.     Subsequently  it  was  described  in 
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the  tunnel  workers  of  St.  Gothard,  and  it  is  now  recognized  as  ao 
important  cause  of  tropical  anemia  and  of  the  anemia  of  miners, 
brick  workers ♦  and  tunnel  workers. 

It  is  interesting  to  note  that  as  far  back  as  1886,  the  late  Professor 
Joseph  L^idy  reports  in  an  article  entitled  **  Remarks  on  Parasites 
and  Scorpions/'  May  5,  1886,  his  discovery  of  true  ankylostoma 
duodenale  infesting  a  cat.  He  refers  to  the  probability  that  some  of 
the  cases  of  supposed  pernicious  anemia  found  in  America  are  due 
to  this  parasite.  I^idy*s  researches  are  to  be  found  at  the  Smith* 
sonian  Institution. 

Incidence. — This  parasite  is  widely  spread  in  tropical  and  sub- 
tropical countries,  and  is  one  of  the  most  fatal  of  parasitic  diseases. 
In  Porto  Rico,  in  1903,  5736  deatJis  out  of  a  total  of  23^433  ^'^^e  from 
anemia  due  to  uncinariasis,  as  shown  by  the  Anemia  Commission  in 
the  report  issued  by  Ashford,  King  and  Igaravidez.  A  summary  of 
ten  years*  campaign  against  hookworm  disease  is  reported  by  these 
authors.^  Stiles  has  demonstrated  that  the  disease  is  endemic  in 
many  places,  and  is  the  cause  of  the  common  anemia  in  tlie  Southern 
States. 

Harlow  Brooks-  reports  a  case  of  htnikworm  infection  endemic  in 
New  York,  This  patient  had  been  working  on  the  reservoir  at 
Brewster,  N.  Y.  He  was  of  Irish- American  extraction.  A  number  of 
his  associates  wTre  Italians  recently  arrived  in  this  country.  The 
European  form  of  the  worm  was  found  in  this  patient's  stools.  Stiles* 
has  examined  the  pupils  of  eight  schools,  1306  children  inspected^  and 
classified  55.9  per  cent,  as  "  suspects  "  as  regards  hookworm  disease  in 
Southern  Florida.  He  Ix^heves  the  condition  lamentably  common  in 
the  South*  Wells*  investigating  uncinariasis  in  the  State  of  Georgia, 
finds,  exclusive  of  tlw  large  towns,  about  24  per  cent,  of  the  total  white 
population  have  uncinariasis.  Infection  seemed  to  be  confined  chiefly 
to  those  between  five  and  twenty -seven  years  of  age,  and  the  parasites 
may  live  in  the  intestines  from  two  to  twelve  years, 

Bass^  has  reported  a  large  number  of  cases  in  the  country'  popu- 
lation of  Mississippi*  Uncinariasis  has  been  found  among  the  miners 
in  Pemisylvania. 

Gunn**  reported  in  1 905  about  60  cases  of  imported  hookworm  dis- 
ease in  the  state  of  California.  Sprague  and  Endicott  have  reported 
tlie  occurrence  of  this  disease  in  Jackson,  Amador  Co.,  in  the  same 
state,  and  Gunn^  more  recently  reports  a  large  series  of  cases  of  hook- 
worm disease  in  the  mines  of  California,  and  on  investigation  finds 
the  disease  is  endemic  in  cn^rtain  mines,  hcM:>kworm  embryos  being 

^  Jour.  Amcr    Med.  Assoc,,  May  28,  19 10. 

-  Med.  Rec,  Jan.  29.  19 10, 

*  Public  Health  Reports,  March  25.  19 10. 

VJour,  Amer.  Med.  Assoc.,  June  4,  191a, 

■'  Ibid.,  July  21,  1906. 

"  Calif oniia  State  Jour,  Med.,  April  and  Aug..  IQ05 

'Jour.  Amer.  Med.  Assoc*,  Jan,  28,   1910, 
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demonstrated  in  the  earth  removed  from  these  mines.     The  condition 

is  also  found  in  Nevada  and  probably  exists  in  many  other  mines  in 
the  United  States.  Unsanitary'  conditions  in  the  mines  are  undoubt* 
edly  responsible.  In  many  of  them  there  are  no  privy  facilities  under- 
ground. Protection  against  this  infection  is  of  interest  on  the 
economic  as  well  as  on  the  humanitarian  side.  Ford^  reports  a  case 
of  hookworm  disease  in  Kansas. 

It  is  not  uncommon  in  the  Phihppines.  Chamberlain*  reports  a 
statistical  study  of  hookworm  among  the  whites  in  the  Philippines, 
and  Castellani  and  Chalmers  in  the  July  issue  of  tlie  same  Journalp 
intestinal  flagellates  occurring  mitli  hwjkworm.  The  disease  is 
prevalent  among  the  miners  of  Germany  and  Austro- Hungary  and 
also  in  Westphalia.     The  anemia  of  the  Cornish  miners  has  been 

e 
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Ftg.  344,^AiikylostOiTium  dnodenale:    a.  Male  (natural  size):  6,  female  (natural 
size) ;  c,  male' (enlarged);  d,  female  (enlarged);  e,  head;  /,  eggs  (after  v.  Jaksch) . 


shown  to  be  due  to  h(X>kworm.     In  Eg>'pt  the  disease  is  very  preva- 
lent. 

Parasite, — The  worm  is  a  strong\1e,  closely  allied  to  the  sderos- 
toma,  which  causes  verminous  aneurysms  and  colic  in  the  horse,  and 
to  the  gapeworm  of  fowls.  There  are  two  forms — the  Anchylostoma 
duodenale  and  the  Uncinaria  americana  or  Necator  americanus — 
described  by  Stiles.  They  have  the  same  general  characteristics, 
there  being  certain  differences  in  the  arrangement  of  the  teeth,  etc. 

The  worm  is  cylindric  in  shape,  about  0.5  to  i  mm.  thick.  The 
males  are  from  7  to  1 1  mm*  in  length,  the  females  10  to  18  mm.  The 
American  worm  is  the  longer.  The  worm  is  yellowish  or  grayish- 
white  in  color*  with  transhicent  edges.  'I'he  head  is  curved  toward  the 
dorsal  sm'face  and  tlie  moutli  is  provided  with  a  hea\y  armature  of 
hook-like  teeth,  with  which  they  pierce  the  mucosa.     There  is  a  strong 

*  Jour.  Aitier   Med,  Assoc.,  May  28,  1910. 

•  Philippine  Jtiur.  of  Sci.,  Aug.,  1910, 
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muscular  esophagus.     The  male  has  a  prominent  caudal  expansion  or 
bursa  (Fig.  344), 


Fig.  34o—i'-':^t trior  extremity  of  female  Vncinaria  Americana,  viewed  ven- 
trolatcrally,  showing  anal  opening  expanded:  a,  a.  Anal  paptllse»  showing  small 
chitinous  tips  (A.  J,  Smith). 

In  the  female  the  caudal  end  is  pointed  and  armed  with  an  awl- 
like prong  (Fig.  345 )•    The  female  worms  number  about  four  to  one. 

The  eggs  are  oval,  64  to  76  /u  long  by 
36  /i  wide  (Fig.  346)  in  the  American 
form.  They  are  laid  in  segmentation. 
The  development  is  direct,  without  an 
intermediate  host.  The  Eiu"opean  eggs 
are  smaller.  Sometimes  as  many  as 
2,000,000  eggs  are  found  in  one  stool. 
They  do  not  hatch  in  the  intestines. 
Sometimes  they  are  not  readily  found 
in  the  microscopic  field  and  centrifug- 
ing  the  specimen  may  be  necessary. 

Bass  affirms  that  more  than  7  per 
cent  of  females  out  of  247  whom  he  dis- 
sected failed  to  produce  ova.  He 
maintains  that  during  the  latter  third 
of  their  existence,  they  cease  to  lay 
eggs.  If  this  observ^ation  is  substanti- 
ated, in  some  cases  individuals  may  be 
harboring  the  worm,  though  no  ova 
can  be  found  in  their  stools. 

The  embryo  lives  in  the  water  or 
moist  ground  and  passes  through  the 
rhabditiform  stage.  Larvse  may  live 
for  months  in  the  mud  and  water  of 
the  mines.  They  may  be  taken  into  the  body  by  drinking-water, 
with  the  dirt  from  the  hands  of  the  miners  and  tunnel  workers, 


Fig,  346, — Four  eggs  of  the 
New  World  hook- worm  {Vnci- 
naria Americana),  in  the  one-, 
two-,  and  four-cell  stages.  The 
egg  showing  three  cells  is  a  lateral 
view  of  a  four-cell  stage.  These 
eggs  are  found  in  the  feces  of 
patients,  and  give  a  positive  di- 
agnosis of  infection.  Greatly 
enlarged  (after  Stiles). 
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or  in  the  soil  eaten  by  the  earth  feeders,  the  geophagi.  They  may 
be  carried  in  the  dust  and  contaminate  green  vegetables  and  fruit. 

Uncinarial  Dermatitis. — ^Ashford  and  King^  refer  to  the  fact  that 
in  Porto  Rico  infections  through  the  mouth  are  rare,  and  that  fully  96 
per  cent,  of  the  patients  have  suffered  from  ground-itch  (**  Mazam- 
arra  ")i  or  dew-itch,  due  to  invasioft  of  the  skin^  by  these  larvdt.  The 
well  shod  were  never  affected.  Various  stages  of  dermatitis  occur,  and 
even  obstinate  ulcers  of  the  leg,  in  the  lower  third  especially.  These 
were  called  **  tropical  *'  or  "  syphilitic  "  by  the  ignorant.  Next  in 
frequency  to  infection  through  the  skin  of  the  feet  are  the  hands  and 
arms  as  the  route  of  entrance.  Loos  demonstrated  that  embryo 
worms  enter  the  skin,  the  lymph-channels,  and  then  the  veins,  and 
are  carried  by  the  veins  to  the  right  side  of  the  heart  and  lungs,  and 
then  pass  up  through  the  trachea  into  the  pharynx  and  are  swallowed. 
Ashford  further  believes  that  skin  infections  can  take  place  without 
manifest  dermatitis  from  experiments  on  animals.  Skin  infection  is 
probably  very  frequent.  loiection  is  more  common  in  summer  than 
winter,  in  part  probably  due  to  the  fact  that  greater  protection  is 
afforded  the  lower  limbs  during  the  cold  or  rainy  season. 

Immunity. — Some  whites,  and  especially  the  negro  race  and  Asiatics, 
enjoy  considerable  immunity  to  this  disease.  One  may  find  a  large 
number  of  ova  in  the  stools,  and  yet  there  may  be  few  or  no  symptoms. 
Usually  the  greater  the  infection,  the  more  acute  the  onset  and  course 
of  the  disease.  The  adult  worm  lives  in  the  sinall  intestine;  more  are 
found  in  the  jejunum;  many  in  the  duodenum;  and  rarely  in  the  ileum 
or  colon. 

Symptoms. — In  the  early  stage  there  may  be  gastro-intestinal 
symptoms,  such  as  pains  in  the  epigastrium  (gastralgia),  tenderness 
in  the  right  hypochondrium,  nausea,  occasionally  vomiting,  constipa- 
tion, rarely  diarrhea.  Pain  in  the  sternum  and  chest,  slight  breath- 
lessness  on  exertion,  and  palpitation.  A  temperature  of  37.5**  to 
38.5**  C.  (99.5°-i03.5®  F.)  is  not  uncommon.  The  patient  feels  unable 
to  work;  gradually  anemia  becomes  manifest,  the  fever  disappears, 
hemoglobin  steadily  diminishes.  Headache,  vertigo,  tinnitus  aurium, 
hemic  murmurs,  weakening  of  the  pulse,  and  dyspnea  follow.  The 
pains  in  the  sternum  become  quite  severe,  debility  and  mental 
hebetude  increase;  patellar  reflexes  are  diminished  or  even  lost. 
Impotence  or  amenorrhea  may  be  present. 

In  this  advanced  condition  the  skin  is  of  a  dirty  muddy  hue,  at 
times  waxy  white.  In  the  Southern  States  it  is  known  as  the  *'  Florida 
complexion."  The  eyes  are  dull,  heavy,  lack  lustre,  and  have  a 
blank  stare.  Children  are  interfered  with  in  their  growth  and  become 
stunted  and  ill  developed.  The  circulatory  system  becomes  more 
profoundly  affected;  the  heart,  at  first  slightly  hypertrophied,  now 

^Uncinariasis,  Jour.  Amer.  Med.  Assoc..  Aug.  10,  1907 

•The  skin  eruption  known  as  "bunches,"  occurring  in  the  Cornish  miners 
18  probably  due  to  the  entrance  of  these  worms  (Haldane). 
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becomes  dilated  and  broken  compensation  ensues.  There  are  edema 
of  the  feet  and  legs,  pufiiness  of  tlie  face  and  a  general  anasarca,  with 
pericardial,  pleural,  and  peritoneal  effusions.  The  patient  is  bed- 
ridden and  gradually  passes  away  in  a  semisomnolent  condition. 
Acute  cardiac  dilatation,  cerebral  effusion,  or  violent  diarrhea  may  be 
terminal  events. 

Osier  holds  that  the  liver  and  spleen  become  enlarged,  but  this 
does  not  correspond  to  the  findings  of  Ashford  and  King.  The  hemo- 
globin may  fall  below  30  per  cent,  and  sometimes  even  to  8  per 
cent.,  and  some  of  these  latter  have  recovered  under  appropriate 
treatment.  Eskridge^  reports  a  case  of  Ainhum  complicating  un- 
cinariasis. 

Morbid  Anatomy. — Autopsies  (Ashford  and  King). — Muscles  are 
often  brownish  gray*  friable  and  atrophied.  Skin  and  sulxrutaneous 
tissue  pale  and  sodden  with  fluid.  Serous  effusion  generally  present 
in  the  pleurse  and  pericardium,  sometimes  in  the  cerebral  ventricles. 
Ascites  marked, 

Lwj/;^5,— Edema  and  passive  congestion. 

Liver, — Never  normal;  once  was  increased  in  size;  never  dinun- 
ished;  fatty  degeneration  often  present;  connective-tissue  increase  is 
not  a  feature. 

Kidneys. ^-Chrome  parenchymatous  or  chronic  diffuse  nephritis. 
As  a  rule,  there  was  little  connective- tissue  increase. 

Stomach. — Uncinariae  are  occasionally  found  in  the  stomach  and 
even  adherent  to  its  walls.     Chronic  gastritis  is  common. 

Intestines. — The  jejunum  contained  most  of  the  uncinariae,  some 
unattached  and  others  attached  to  the  mucosa.  The  balance  were 
mostly  found  in  the  first  part  of  the  duodenum,  a  few  in  tlie  ileum ♦ 
and  none  in  the  colon. 

The  intestinal  lesion  is  confined  to  the  mucosa^  there  beini;  a  nny 
supcrficia}  erosion  about  0.5  mm.  (^V  itich)  in  diameter,  and  not  a 
deep  ulcer.  They  are  usually  not  red  and  are  difficult  to  find»  except 
with  a  hand  lens.  The  duodenum  and  especially  the  jejunum  arc 
the  seat  of  a  chronic  intestinal  catarrh. 

The  dejecta  are  often  of  brownish  color.  Microscopically^  eggs  of 
the  parasites  and  at  times  Charcot- Ley  den's  crystals  are  found  in  the 
stools- 

Spkcn,—T\\\s  is  frequently  found  reduced  in  size,  soft,  and  has  a 
wrinkled  capsule.     There  was  a  paucity  of  lymphoid  elements. 

Hemoiymph  Glands. — In  the  region  of  the  abdominal  aorta,  espe- 
cially near  the  bifurcation,  enlarged  glands  of  dull  reddish  hue  were 
noted.  There  was  no  surrounding  trace  of  inflammation.  Micro- 
scopic examination  showed  they  were  hemoiymph  glands  of  the  type 
described  as  splcnolymph. 

Bon^-marraw.—ChBJig'^s  such  as  occur  in  pernicious  anemia;  also 
eosinophilous  cells, 

*  Med,   Rec,  Sept.   17.   i9»o. 
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Anemia. — Blood. — ^The  findings  vary  from  a  diminution  of 
hemoglobin  and  red  cells  to  those  of  pernicious  anemia.  The  hemo- 
globin is  usually  relatively  lower  in  uncinariasis;  as  low  as  15  to  20 
per  cent,  in  severe  cases  is  not  uncommon,  8  per  cent,  having  been 
registered. 

Polychromatophilia,  and  in  severe  cases  poikilocytosis,  with 
macrocytes  and  niicroc3rtes,  occur.  Normoblasts  and  megaloblasts 
were  not  uncommon,  but  the  latter  were  in  the  minority.  Ery- 
throcjrtes  averaged  2,406,416  per  cubic  millimeter,  the  lowest  754,000; 
average  hemoglobin  slightly  over  40  per  cent. 

Osier  reports  marked  leukocytosis  in  his  cases.  Some  observers 
hold  that  leukocytosis  is  generally  due  to  complications;  while  Ash- 
ford  and  King  find  no  constant  leukocytosis,  but  that  it  is  present  at 
times  in  acute  cases,  while  in  chronic  cases  there  is  apt  to  be  leuko- 
penia. There  seemed  to  be  a  tendency  of  the  leukocytes  to 'degen- 
erate. 

Eosinophilia  is  of  importance.  Boycott  and  Haldane  hold  it  is 
present  in  94  per  cent,  of  cases,  and  at  times  it  is  quite  high.  Ashford 
and  King  call  especial  attention  to  the  fact  that  in  the  most  serious 
cases  it  is  liable  to  be  absent,  and  that  it  is  chiefly  of  prognostic  im- 
portance. Very  chronic  cases  of  severe  type,  poor  resisting  power, 
and  lack  of  blood  regeneration,  they  state,  rarely  show  eosinophilia, 
or  only  to  a  slight  degree;  that  a  rise  of  eosinophilia  is  of  good  prog- 
nostic significance;  that  a  fall,  with  lack  of  improvement  in  the 
symptoms,  is  not  a  good  omen.  They  hold  that  good  resistance  to 
the  toxin  of  uncinariae  is  expressed  by  eosinophilia.  An  interesting 
case  of  fatal  acute  hook-worm  infection  with  purpura  is  reported  by 
Boiling  Lee  and  Harlow  Brooks.^  Eosinophilia  was  absent  probably 
by  reason  of  the  severe  character  of  the  infection  and  the  slight  body 
resistance  to  it. 

Diagnosis. — By  the  finding  of  the  eggs  and  parasites  in  the  stool. 
It  is  well  to  examine  the  stools  after  a  dose  of  thymol,  followed  by  a 
saline  cathartic.  Stiles  suggests  placing  a  small  bit  of  feces  on  a  white 
blotting  paper  when  a  microscopic  examination  cannot  be  made. 
In  about  an  hour  there  is  a  blood-red  or  reddish-brown  stain  sugges- 
tive of  blood.  The  worms  to  the  naked  eye  are  about  J  inch  long, 
of  the  diameter  of  a  pin,  with  one  end  sharply  recurved. 

Eosinophilia  is  suggestive.  The  microscopic  examination  of  the 
stool  will  settle  the  diagnosis.  It  is  interesting  to  note  that  other 
intestinal  parasites  or  their  ova  may  be  found  in  addition  to  the  hook- 
worm.    Charcot-Leyden's  crystals  in  the  stool  are  also  suggestive. 

Prognosis. — This  is  good  if  the  condition  is  detected  early,  but 
is  bad  in  the  advanced  cases. 

Prophylaxis. — In  camps  or  mines,  proper  sanitary  regulations, 
such  as  the  correct  location  of  the  latrines,  etc.,  are  important.     In 
regions  where  this  infection  is  endemic,  new  miners  should  be  in- 
*  Med.  Rec,  May  14,  1910 
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spected,  and  infected  cases  should  be  pronounced  free  from  the  dis- 
ease before  bein^  allowed  to  resume  work.  The  feet  and  legs  should 
be  protected  from  the  soil  (should  not  be  bare)  and  the  hands  prop- 
erly  scrubbed  before  eating.  The  stools  of  infected  patients  should  be 
disinfected  with  bichlorid  of  mercury  (i:iooo)  or  carbolic  acid 
(i:  20)  solution. 

Raw  fruits  and  vegetables,  such  as  apples,  lettuce,  etc,  should  be 
properly  cieaued,  and  should  preferably  be  avoided  if  there  are  many 
eases  of  ankylostomiasis. 

TrmtffWnt. — Filix  mas,  thymol,  and  betanaphtol  are  the  best 
drugs.  The  ethereal  extract  of  filix  mas,  same  dosage  as  for  tape- 
worms »  and  then  the  solid  extract  were  tried  in  F'orto  Rico,  but  they 
seemed  to  lye  of  no  value.  Ashford  believes  that  possibly  the  prepa- 
ration deteriorates  in  warm  climates.  I  n  the  early  stage  of  emigration 
(uncinarial  dermatitis)  the  author  suggests  the  possible  value  of 
urotropin,  10  grains  io.6),  with  same  quantity  of  sodium  beiizoate, 
four  to  six  times  a  day. 

Thymol  proved  to  be  the  best  remedy. — ^The  day  previous  the  patient 
abstains  from  solid  food  and  at  night  is  given  25.0  grams  sodium  sul- 
phate  or  any  good  saline  cathartic;  the  next  morning,  if  free  bowel 
action,  on  an  average  about  30  grains  (2.0)  of  thymol  should  he  given 
in  capsules,  and  an  equal  dose  two  hours  later,  followed  in  a  couple  of 
hours  by  another  saline  cathartic. 

This  procedure  should  be  kept  up  once  a  week,  until  no  ova  are 
found.  Smaller,  occasionally  even  larger,  or  more  frequent  doses  may 
tje  reqinred.  It  is  generally  advised  that  oily  cathartics,  such  as 
castor  oil  and  also  alcohol,  should  not  be  taken  directly  after  the 
thymoL  Dizziness  or  slight  collapse  may  follow  the  use  of  thymol. 
Epigastric  pain,  nausea,  vomiting,  tremors,  twi tellings,  convulsions, 
and  severe  collapse,  pulmonary  congestion  and  fatty  degeneration 
of  the  liver  result  from  thymol  poisoning.  Ashford  mentions  cases 
who  have  taken  alcohol  for  these  conditions  with  no  deleterious 
eflfect. 

Occasionally  thymol,  when  given  pulverized  in  capsules,  may  pass 
through  in  a  hard  stony  mass,  with  no  efTeet  on  the  parasites.  Linde* 
man^  recommends  triturating  the  thymol  crystals  with  equal  parts  of 
milk'SUgar  and  placing  the  mixture  in  cachets  which  are  softened  to 
the  consistency  of  a  raw  oyster  before  administering.  The  sugar  of 
milk  is  dissolved  and  the  thymol  is  well  distributed  over  tlie  small 
intestine.  Lindeman  believes  that  intestinal  catarrh,  rapid  peristalsis 
from  intestinal  erosions,  and  especially  dilatation  of  the  stomach,  with 
gastroptosis,  which  latter  condition  he  believes  Jrequeftt^  as  many  of  these 
patients  are  pot-Mlied,  that  these  conditions  interfere  with  the  thy- 
mol coming  in  contact  with  the  parasite.  With  ectasy,  the  drug  would 
lie  too  long  in  the  stomach  and  part  be  absorbed.  It  is,  therefore, 
recommended  that  the  patient  lie  on  the  right  side  after  ingestion  of 
*  Jour.  Axner,  Mecl.  Assoc.,  May  28,  1910 
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the  thymol,  so  the  stomach  can  readily  empty  itself.    The  following 
dosage  is  outlined  by  the  State  Board  of  Health  of  Florida. 

Under  5  years  of  age Up  to  8  grains. 

5  to  10  years  of  age 8  to  15  grains. 

10  to  15  years  of  age 15  to  30  grains. 

15  to  20  years  of  age 30  to  45  grains. 

20  to  60  years  of  age 45  to  60  grains. 

Over  60  years  of  age 45  grains. 

• 
One  should  also  consider  the  weight  of  the  child,  and  also  in  all 
cases  the  condition  of  the  heart  and  the  degree  of  debilityi 

Betanaphtol,  15  grains  (i  .0),  and  two  hoiu*s  later  the  same  dosage, 
administered  like  thymol,  have  been  employed.  It  is  somewhat 
irritating  to  the  kidneys;  is  an  excellent  anthelmintic,  but  not  quite 
as  safe  as  thymol  nor  as  efficacious. 

Ashford  and  King  hold  that  hemoglobin  increased  more  rapidly 
under  the  use  of  iron,  but  that  the  return  to  normal  came  about  as 
surely  without  it,  after  the  use  of  thymol.  They  used  Blaud's  pills  in 
obstinate  cases.     Iron  and  arsenic  I  believe  valuable  accessories. 

IJ.     Blaud's  pill  (iron)  (made  fresh) gr.  v  (0.3); 

Sod.  arsen gr.  5*5  (0.0013). — M. 

One  pill. 
Sig.— One  t.  i.  d. 

Peptomangan  (Gude),  i  to  3  drams  (4.0-12.0),  or  Blaud's  iron  pill, 
5  to  10  grains  (0.3-0.6),  or  iron  tropon  can  be  used,  combined  with 
Fowler's  solution  of  arsenic,  5  minims  (0.274),  t.  i.  d.;  or  atoxyl, 
I  grain  (0.02),  by  hypodermic  every  other  day. 

A  subsequent  high  enema  of  thymol,  i  quart  (liter),  1:2500, 
might  be  of  value  in  aiding  their  destruction  after  the  worms  have 
passed  into  the  large  intestine. 

Strongyloides  Intestinalis. — Under  this  name  we  now  include  the 
small  nematode  worms  found  in  the  feces  and  formerly  described  as 
Anguillata  stercoraHs,  Anguillata  intestinalis,  and  Rhabdonema  in- 
testinale.  The  parasite  occurs  abundantly  in  the  stools  of  the  endemic 
diarrhea  of  hot  countries,  and  has  been  described  by  the  French  in  the 
diarrhea  of  Cochin-China.     It  has  been  found  in  Manila  by  Strong. 

W.  S.  Thayer  reported  3  cases  from  Osier's  clinic.  It  has  occiured 
in  Italy. 

Blumgart^  reports  their  larvae  in  a  case  and  refers  to  reports  of  5 
additional  cases,  and  to  the  fact  that  Southern  physicians  refer  to 
other  cases,  so  that  the  disease  is  probably  more  widespread  than  is 
supposed.  The  worms  are  said  to  occupy  all  parts  of  the  intestines, 
and  have  even  been  found  in  the  biliary  and  pancreatic  ducts. 

The  female  is  from  i  to  2.20  mm.  long  and  0.04  to  0.03  mm.  wide; 
the  male  is  about  a  fifth  smaller  (Fig.  347).  The  mouth  has  three  dis- 
tinct lips,  continuous  with  a  triangular  esophagus,  which  after  narrow- 
*  Med.  Rec.,  April  6,  1907. 
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ing  dilates  again  into  a  second  ovoid  enlargement,  which  is  followed 
by  intestines.  The  intestinal  tract  is  bordered  by  fine  granulations. 
Eggs  are  elliptic,  with  a  thin,  clear  yellow  shell,  with  granular 
contents  about  0.00675  by  0.0375  ^^*  They  hatch  quickly,  so  are 
rare  in  the  stools.     They  occur  chiefly  in  the  duodenum  and  jejunum, 

but  !iave  been  found  in  the  stomach  and 
other  parts  of  the  intestines. 

Symptoms. — Th^y  are  usually  more  of 
chronic  diarrhea  than  of  dysente^v^  There 
are  at  hrst  mild  dyspeptic  symptoms, 
eructations,  anorexia,  and  a  diarrhea  of 
moderate  in  tensity »  with  soft  and  pasty 
stools,  three  or  four  a  day,  often  in  the 
early  morning  hours.  The  attacks  are 
sometimes  dysenteric,  with  mucus  and 
blood ;  in  other  cases  they  are  more  chol- 
eraicj  the  dejecta  consisting  of  liquid  yel- 
low material;  while  vomiting,  cyanosis, 
and  collapse  may  occur. 

Emaciation  and  prostration  may  be 
present.  Anemia  is,  as  a  rule,  not  very 
severe.  Intercurrent  dysentery  is  not  un- 
common, also  headache,  vertigo,  tinnitus, 
aurium,  and  prostration. 

Treatment.  —  Rest  and  liquid  diet. 
Male  fern,  ethereal  extract,  12  to  30  grams 
divided  in  three  doses  during  the  morning 
and  repeated  daily,  have  been  used  by 
the  Italians. 
Tkynwl  has  been  qtiiie  siiecessful. 

Large  quantities  of  olive  oil  have  seemed  to  give  good  results  in 
some  cases. 

Trichocephalus  Sispar  (Whip-worm). — This   parasite  is  found 
in  the  cecum  and  large  intestine  of  man.    It  measures  from  4  to  5  cm- 


Fig.  347- — Stron^'Ioides 
intestinatis  and  stercaralis:  i, 
Larva  (Angtiillula  iulesti' 
nalis) ;  2,  male  Anguillula  ster- 
coralis:  j,  female  Anguillula 
stercorals  (after  Peiroiicilo) . 


Fig.  348. — Trichocepbalusdispar:  a,  Fe- 
tnale;  6,  male  (natural  size)  (Heller). 


Fig*    349* — Egg    of    Trichocephalus 
dbpar,  moderately  enlarged  (Heller) 


long,  the  male  being  smaller  than  the  female.  It  is  readily  recognized 
by  the  peculiar  differences  between  the  anterior  and  posterior  por- 
tions.    The  anterior  forms  three -fifths  of  tlie  body,  is  thin  and  hair- 
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like;  the  tail  end  of  the  female  is  more  conic  and  thicker,  terminating 
in  a  blmit  extremity;  while  that  of  the  male  is  rolled  like  a  spring 

(Fig.  348). 

The  ovum  is  lemon<shaped,  dark  brown,  0.05  mm.  in  length,  and 
provided  with  button-like  projections  (Fig.  349). 

The  number  of  worms  is  variable,  as  many  as  a  thousand  having 
been  counted;  often  only  ten  to  twenty  are  found.  In  parts  of 
Europe  they  are  very  common,  but  not  so  in  the  United  States. 
Profound  anemia  with  diarrhea  have  occurred  from  them.  Many 
worms  may  be  present  without  producing  symptoms;  occasionally 
diarrhea  and  nervous  symptoms  occur. 

Diagnosis. — This  can  be  made  from  the  peculiar  ova.  Living 
worms  are  rare  in  the  stool. 

Treatment, — Thymol,  as  previously  described.  Extract  of  male 
fern  may  be  employed.  High  enemata  of  warm  water,  i  quart  (liter), 
containing  5  to  10  drops  of  benzin,  may  be  of  service. 


Fig.  350. — Trichina  spiralis  (greatly  enlarged): 

(after  Heller). 


a,  Female;  b,  male:  c,  embryo 


Trichina  Spiralis  (Trichiniasis). — The  trichina  in  its  adult  con- 
dition lives  in  the  small  intestine.  The  embryos  pass  from  the 
intestines  and  reach  the  voluntary  muscles,  where  they  become 
encapsulated  larvae. 

Muscle  Trichinx. — Tiedemann,  in  1822,  described  the  ovoid 
cysts  in  human  muscle.  Owen  named  the  parasite.  Leidy,  in  1845, 
described  it  in  the  pig.  In  i860,  Zenker  discovered  in  a  girl  both  the 
intestinal  and  muscle  forms,  and  established  their  connection  with 
the  specific  symptoms. 

Incidence. — Man  is  infected  by  eating  the  raw  or  not  completely 
cooked  flesh  of  trichinous  hogs,  which  contain  encapsulated  trichinae. 
The  capsules  are  digested  in  the  stomach  and  the  trichinae  set  free. 
They  pass  into  the  small  intestine,  and  about  the  third  day  become 
sexually  mature.  On  the  sixth  or  seventh  day  the  embryos  are  fully 
developed.  The  young  produced  by  each  trichina  (female)  have  been 
estimated  at  several  hundred.  The  female  worm  penetrates  the  intes- 
tinal wall  and  the  embryos  are  probably  discharged  directly  into  the 
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lymph-spaces,  and  thence  into  the  venous  system,  whence  they  reach 

the  muscles;  and  in  about  two  weeks  they  develop  into  the  full- 
grown  muscle  form.  A  myositis  is  pro- 
duced  and  they  may  become  encap- 
sulated. The  trichinae  may  hve  therein 
for  many  years.  Calcification  may 
occur  about  them.  One  must  remera- 
l^er  that  in  the  liog  the  capsule  does 
not  readily  become  calcified,  so  that 
the  parasites  are  not  as  readily  \'isibk 
as  in  man.  Moreover,  an  apparently 
healthy  looking  animal  may  be  suffering 
from  tricliiniasis. 

The  intesiiftal  trichznx  are  visible  to 
the  naked  eye — white  glistening  worms  3 
to  4  mm.  long;  and  the  male  half  this 
size,  with  two  little  projections  from 
tfie  hind  end.  The  caudal  extremity 
is  thicker  than  the  head  (Fig.  350). 
The  muscle  trichina  is  0.6  to  i  mm.  long  and  coiled  in  the  cap- 

siile.     It  has  a  pointed  head  and  rounded  tail  (Fig,  351 )» 


Fig   351  — Fresh  miLscIc  Irich- 
inae  (Mosler  and  Peiper). 


Fig.  352. — ^Trichmella  spiralis  in  blood  (X500)  (Packard). 

TnchineUa  Spiralis  in  the  Human  Blood« — Herrick  and  T.  Jane- 
way*  have  demonstrated  the  Triciiinella  spiralis  in  the  human  blood» 

^  Arch.  lot.  Med.,  1909,  tii,  363. 
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|[E.  Packard*  reports  finding  an  embryo  of  the  Trichinella  spiralis 

fa  the  blood  of  a  patient  and  within  a  short  period  larger  embryos  in 
the  muscle,  not  yet  encysted  (Figs.  352.  353), 

Symptmns. — As  a  rule,  a  few  days  after  eating  the  infected  flesh 
gastro- intestinal  disturbances  occur,  such  as  pain  in  the  abdomen, 
anorexia,  vomiting,  and  at  times  diarrhea.  The  attack  may  resemble 
cholera  nostras  or  even  typhoid  fever.  Invasion  s>Tiiptoms  usually 
occur  between  the  seventh  and  tenth  days  or,  occasionally,  not  nntil 
the  end  of  two  weeks.  There  may  l>e  fever,  intermittent  or  remit- 
tent, even  to  102^  to  104''  F-     Chills  are  not  common. 


Fig*  353' — ^Trichinella  spiralis  found  in  muscle  five  days  after  embryo  was  fotmd 
in  blotid  (V   about  ^50)  (Packard). 

Pain  occurs  in  the  muscles  on  pressure  and  movement,  also  swell- 
ing of  the  muscles.  There  may  be  difficulty  in  chewing  and  swallow^- 
ing.  Respiration  may  be  painful.  Dyspnea  may  be  present  from 
involvement  of  the  intercostal  muscles  and  diaphragm.  Edemas 
especially  about  the  eyes,  is  an  important  symptom.  Sweating,  itch- 
ing, and  urticaria  occur.  The  general  nutrition  is  disturbed  and  the 
patient  becomes  anemic  and  emaciated.  In  cases  witli  severe  infec- 
tion, there  may  Idc  delirium,  tremor,  and  dry^  tongue,  suggestive  of 
t>phoid  fever.  Bronchitis,  pleurisy,  pneumonia,  polyuria,  or  albu- 
minuria may  occur, 

J5taf tiosf5.— Tridiinosis  has  been  mistaken  for  t>T>hoid  fever  and 
I  ^Jour.  Amer.  Med.  Assoc.,  April  16,  1910. 
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for  articular  or  muscular  rheumatism,  multiple  neuritis,  or  cholera 
morbus.  With  typhoid  tliere  is  leukopenia,  the  presence  of  the 
Widal  reaction,  and  the  typhoid  temperature.  The  typhoid  baciUi 
are  also  present  in  the  blood  and  stools, 

LeuicLKytosis,  especially  marked  eoshwphilia,  is  an  aid  to  the 
diagnosis  of  trichinosi.    Charcot- Ley  den  crystals  occur  in  the  stools. 

Eosinophilia,  edema  of  the  eyelids,  dyspnea,  swelling,  and  tension 
of  the  muscles  are  at  once  suggestive.  The  presence  of  trichinae  in 
the  stools  and  muscles  is  conclusive.  The  muscle  can  be  incised 
under  cocain  injection  and  the  cyst  examined. 

The  disease  has  proved  fatal  in  a  number  of  cases. 

Prognosis. — This  depends  on  the  intensity  oj  tlte  infection.  Mild 
cases  may  recover  in  two  weeks.  The  mortality  has  ranged  as  high 
as  50  per  cent.  Early  diarrhea  is  favorable  to  evacuate  the  infected 
pork. 

Prophylaxis, — ^Pork,  such  as  ham,  sausage,  etc.,  should  always  be 
thoroughly  cooked  before  eating.  Proper  inspection  of  hogs  is 
important. 

Treatments — Immediate  lavage,  if  infected  pork  is  suspected  and 
the  case  is  seen  early.  Evacuation  of  the  howi^l  by  calomel,  10  grains 
(0.6),  or  a  saline  cathartic.  Thymol,  santonin,  male  fern,  karaala, 
and  turpentine,  have  all  been  recommended  as  vermifuges  in  the 
early  stage.  Glycerin  in  large  doses  internally  is  said  to  be  destructive 
of  the  worm.  Later,  the  treatment  is  symptomatic  and  the  strength 
is  to  be  supported.  Uro tropin,  in  lo-grain  (0.6)  doses  four  to  six 
times  a  day,  I  believe  of  value  during  the  early  stages.  It  is  prefer- 
able to  combine  it  with  equal  doses  of  sodium  benzoate. 

The  writer  has  secured  an  excellent  result  by  the  use  of  urotropin 
in  a  recent  case. 

Picric  acid,  5  to  2  grains  {0.03-0. 0  dissolved  in  alcoholic  solution 
and  w^ell  diluted,  has  been  recommended  to  destroy  tlie  larval  forms 
circulating  in  the  blood.  It  is  very  bitter  and  liable  to  cause  gastro- 
intestinal irritation.  Quinin  has  also  been  recommended.  I  do  not 
advise  their  use. 


PART  IV 


DISEASES  OF  THE  PANCREAS 


CHAPTER  XXXV 

THE  PANCREAS  AND  ITS  ANOMALIES-SURGICAL 

RELATIONS 

Thb  greater  part  of  the  pancreas  is  Icxrated  in  the  epigastrium 
(Fig-  354) »  but  a  portion  of  the  body  and  tail  extend  into  the  left 


Fig-  354- — Surface  marking  of  the  pancreas. 

h)rpochondrium,  and  the  head  may  project  into  the  umbilical  region. 
The  organ  lies  about  3  inches  above  the  umbilicus,  midway  between 
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the  navel  and  ensiform  appendix,  the  body  corresponding  to  the 
level  of  the  first  lumbar  vertebra. 

To  expose  the  pancreas  one  most  detach  the  stomach  from  the 
great  omentum  and  turn  it  upward.  The  pancreas  is  a  long,  pink, 
cream-colored  gland,  which  stretches  transversely  across  the  poste- 
rior abdominal  wall  from  the  concavity  of  the  duodenum  to  the  lower 
and  inner  border  of  the  spleen  (Fig*  355). 

When  fresh,  its  consistency  is  firm  and  its  appearance  is  lobulated. 
It  varies  in  length  from  5  to  6  inches  (12  to  15  cm  J,  Its  weight  aver- 
ages from  2.25  to  3.5  ounces  (66  to  102  gm.). 


Stomach 


LdtadreiMl 


Right  adrcnal 


-SiJotra 


Kidney 


Colon        Duodenum  i 
Ureter 


Fig,  355.— Diagram  showing  the  relations  of  the  pancreas  (Robson  and  Cammidgc). 

The  enlarged  right  extremity,  or  '*  head,"  extends  downward  and 
to  the  left,  and  lies  in  the  concavity  of  the  duodenum,  in  contact 
with  its  second  and  third  parts.  This  portion  is  enlarged,  bulbous, 
and  lies  opposite  the  second  and  upper  part  of  the  third  lumbar 
vertebra.  The  short  constricted  part,  or  "  neck,"  arises  from  the 
upper  and  anterior  part  of  the  head*  It  runs  upward  and  slightly 
forward,  and  then  to  the  left  for  about  an  inch,  where  it  merges  into 
the  body  of  the  gland.  This  last»  which  is  the  longest  section,  runs 
backward  and  to  the  left  at  the  level  of  the  first  lumbar  vertebra. 
The  pointed  left  extremity  (*'  tail  '')  is  least  firmly  attached,  and  it 
merges  gradually  into  the  body* 

To  the  left  of  the  head,  in  contact  with  the  neck,  is  a  deep 
groove,  the  **  incisura  pancreatis/'  in  which  lie  the  superior  mesen- 
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teric  vessels;  a  short  process  of  the  head,  the  **  uncinate,"  projects 
behind  and  to  the  left  of  the  vessels  along  the  third  part  of  the 
duodenum,  deepening  the  groove  in  which  they  lie.  Occasionally 
this  process  lies  separate  and  is  known  as  the  **  lesser  pancreas." 

The  anterior  aspect  of  the  head  is  in  contact  with  the  commence- 
ment of  the  transverse  colon.  The  liver  overlaps  the  pancreas.  The 
lower  part  of  the  head  anteriorly  is  covered  by  peritoneum  reflected 
from  the  lower  surface  of  the  colon,  and  which  enters  into  the  forma- 
tion of  the  greater  sac  of  the  peritoneum.  This  part  is  in  contact 
with  the  small  intestine. 

The  posterior  surface  of  the  head  has  no  peritoneal  coat,  and  lies 
in  front  of  the  inferior  vena  cava,  the  left  renal  vein,  and  the  aorta. 
The  common  bile-duct  is  in  a  groove  or  canal  on  this  surface. 

Anteriorly,  and  to  the  right,  the  neck  is  in  contact  with  the  first 
part  of  the  duodenum,  and  with  the  pylorus  when  the  stomach  is 
distended.  Behind,  and  to  the  left,  there  is  a  groove  in  which  are 
the  terminations  of  the  superior  mesenteric  veins  and  splenic  veins. 

The  body  has  three  surfaces.  Its  anterior  surface  is  concave, 
looking  upward  and  forward.  The  lesser  sac  of  the  peritoneum 
separates  it  from  the  stomach.  Where  the  body  joins  the  neck  there 
is  often  a  prominence — the  **  omental  tuberosity  " — so  called  from 
its  contact  with  the  small  omentum  when  the  stomach  is  distended. 
The  posterior  siu^ace  looks  backward  and  lies  upon  the  aorta,  the 
origin  of  the  superior  mesenteric  artery,  the  pillars  of  the  diaphragm, 
the  splenic  artery  and  vein,  the  left  kidney  and  renal  vessels,  and 
the  left  suprarenal  capsule.  The  splenic  vessels  run  along  its  upper 
border  in  a  single  groove  or,  at  times,  in  separate  grooves.  The  pos- 
terior surface  has  no  peritoneal  covering,  and  is  connected  to  the  ab- 
dominal wall  and  adjacent  organs  by  areolar  tissue.  The  inferior 
surface  looks  downward  and  slightly  forward.  At  the  right  end  it 
rests  on  the  duodenojejunal  flexure.  The  middle  part  is  covered  by 
jejunum.  This  surface  is  invested  by  peritoneum  derived  from  the 
descending  layer  of  the  transverse  mesocolon.  With  gastroptosis, 
the  pancreas  may  at  times  be  felt  in  a  space  between  the  edge  of  the 
liver  and  the  lesser  curvature  of  the  stomach. 

The  tail  is  in  contact  with  the  lower  part  of  the  inner  surface  of 
the  spleen,  but  occasionally  a  portion  of  the  mesentery,  containing  a 
lymph-nodule,  intervenes. 

Blood-supply. — Arteries. — The  hepatic  branch  of  the  celiac  axis, 
the  inferior  pancreaticoduodenal  branch  of  the  superior  mesenteric, 
the  superior  pancreaticoduodenal  artery  (a  branch  of  the  gastro- 
duodenal),  and  branches  of  the  splenic  and  of  the  hepatic  arteries 
supply  the  pancreas. 

Veins. — ^These  are  tributaries  of  the  splenic  and  superior  mesen- 
teric veins,  the  anterosuperior  pancreaticoduodenal  vein,  which  enters 
thesuperior  mesenteric  vein;  the  posterior  pancreaticoduodenal  vein, 
which  empties  into  the  portal  vein;  a  number  of  small  tributaries 
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enter  the  splenic  vein,  and  small  veins  from  the  head  and  neck,  which 

run  into  the  portal  vein. 

Lymphatics. — ITiis  system  enters  into  glands  located  on  the  head 

of  the  pancreas,  in  the  hilum  of  the  spleen,  and  along  the  superior 
mesenteric  vessels. 

Nerves, — The  vagi  supply  the  cerebrospinal  fibers,  and  the  solar 
plexus  the  sympathetic  fibers:  They  accompany  the  arteries  through 
the  celiac,  splenic,  and  superior  mesenteric  plexuses,  traverse  the 
substance  of  the  gland  in  company  with  the  ducts,  and  terminate  in 
plexuses  around  the  acini,  sending  fibers  to  the  secreting  cells.  The 
nerve-fibers  are  chiefly  non-mednllated,  and  have  minute  visceral 
sympathetic  ganglia.  Small  nerve-cells  are  also  found  jiear  the  dis- 
tribution of  the  nervT-fibers  to  the  alveoli. 

Peritoneum. — The  transverse  mesocolon  is  attached  to  the  ante- 
rior border  of  the  pancreas,  from  the  neck  to  the  tail.  The  anterior 
layer  passes  upward  and  backward  over  tlie  superior  surface,  forming 
the  posterior  wall  of  the  lesser  peritoneal  cavity.  The  posterior 
layer  passes  downward  and  backward  along  the  inferior  surface  to 
form  the  greater  peritoneal  sac.  At  the  neck  and  on  the  head  ante- 
riorly the  two  layers  of  peritoneum  have  separate  lines  of  attach- 
ment, so  that  there  is  a  space  devoid  of  peritoneal  covering,  which  is 
separated  from  the  colon  by  areolar  tissue.  In  some  cases  the 
transverse  mesocolon  is  continued  as  far  as  the  hepatic  flesmre,  in 
which  event  the  head  and  neck  are  completely  invested-  The  poste- 
rior surface  of  the  pancreas  is  uncovered  by  peritoneum. 

Ducts  of  the  Pancreas. — The  pancreas  has  two  ducts  opening 
separately  into  the  duodenum.  The  duct  of  Wirsung*  the  chief  one, 
commences  in  the  tail  from  the  union  of  the  small  branches  and 
gradually  increases  in  size,  passing  through  the  body  of  the  gland  from 
left  to  right.  It  passes  downward  and  backward  through  the  neck 
into  the  head  of  the  organ*  where  it  lies  nearer  the  posterior  surface, 
and  is  in  relation  with  the  common  bile-duct,  beside  which  it  runs  into 
the  duodenum.  The  two  ducts  pierce  the  second  part  of  the  duo- 
denum obliquely,  about  3  to  4  inches  (8  to  12  cm.)  below  tlie  pylorus, 
and  afterward  unite  to  form  a  common  channel,  the  ^'ampulla"  or 
**  diverticulum  of  V^ater,"  which  opens  by  an  orifice  into  the  gut 
This  last  is  situated  on  a  papilla-tike  fold  of  the  mucous  membrane, 
called  the  **  papilla  or  caruncula  major/'  Above  it  there  is  a  small 
fold  of  mucous  membrane,  which  must  be  raised  in  order  that  the 
orifice  may  l^e  seen.  Running  downward  from  the  caruncle  there  is 
a  small  vertical  fold  known  as  the  "'  frenum  carunculae  **  or  "  plica 
longitudinalis." 

The  diverticulum  of  Vater  is  oval  or  triangular,  having  the 
duodenal  orifice  at  its  apex,  and  its  base  at  the  openings  of  the  two 
ducts.  Its  average  length  is  only  3,9  mm.,  though  Testut  believer, 
it  to  be  longer,  from  6  to  7  mm.,  and  rarely  as  much  as  1 1  mm*  The 
orifice  of  the  diverticulum  of  Vater  is  the  narrowest  part  of  the  biliary 
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channel,  only  averaging  2.5  mm.  According  to  Oddi,  a  thin  layer  of 
tmstriped  muscle-fiber  surrounds  the  ampulla  and  the  terminations 
of  the  ducts,  forming  a  sphincter. 

The  duct  of  Santorini  (ductus  pancreaticus  accessorius)  drains  a 
large  part  of  the  head  of  the  pancreas.  It  anastomoses  near  the 
neck  with  the  duct  of  Wirsung,  is  apparently  a  branch  of  this  larger 
duct,  and  usually  increases  in  size  as  it  approaches  it.  The  duct 
of  Santorini  diminishes  in  size  as  it  approaches  the  duodenum  and 
opens  into  the  latter  on  a  small  papilla,  the  '*  caruncula  minor/' 
}  to  I  inch  above  and  ventral  to  the  **  papilla  major."  Opie  finds, 
in  more  than  half  the  cases,  that  the  orifice  of  the  duct  of  Santorini 
is  obliterated,  or  so  constructed  that  it  cannot  assume  the  function  of 
the  larger  duct  when  the  latter  is  occluded.  The  main  and  ac- 
cessory ducts  communicate  with  each  other  by  branches  of  varying 
size. 

ANATOMIC  ANOMALIES  OF  THE  PANCREAS 

Depending  upon  alterations  of  the  usual  process  of  development 
various  anomalies  may  occur  in  the  pancreas.  The  tail  of  the  pan- 
creas has  occasionally  been  bifid. 

Pancreas  divisum  is  due  to  an  absence  of  lobules  of  parenchyma 
about  the  duct  of  Wirsung  or  its  branches  for  a  short  distance,  so 
that  a  division  of  the  gland  into  two  parts  may  result. 

Pancreas  Minus. — ^There  is  a  supernumerary  lobule  or  lobe  pres- 
ent in  the  head  of  the  gland,  separated  by  a  constriction.  It  cannot 
be  classed  as  an  accessory  pancreas,  as  it  is  merely  a  part  of  the  pan- 
creas which  is  separated  from  the  remainder  by  a  depression  more 
marked  than  usual.  The  portion  of  the  head  lying  behind  the 
mesenteric  vessels  is  an  example.  It  forms  the  lesser  pancreas 
(pancreas  parvum). 

Annular  Pancreas. — In  rare  cases  the  whole  circumference  of  the 
duodenum  is  enclosed  in  a  ring  of  pancreatic  tissue.  It  may  be 
congenital  or  a  result  of  invasion  of  the  head  of  the  gland  by  a  growth 
or  from  inflammatory  changes.  It  may  cause  partial  obstruction 
with  dilatation  of  the  duodenum  above  the  point  of  constriction,  and 
usually  dilatation  of  the  stomach  with  hypertrophy  of  its  wall.  The 
patient  suffers  from  symptoms  similar  to  pyloric  stenosis. 

Pancreas  Accessoritmi  (Aberrant  Pancreas). — An  accessory  pan- 
creas is  a  mass  of  pancreatic  tissue  entirely  separated  from  the 
pancreas  and  having  a  duct  of  its  own.  Possibly  such  isolated  masses 
of  gland  tissue  may  vicariously  assume  the  function  of  the  main 
organ  when  diseased,  and  they  may  cause  diverticula  or  hemiae  of 
the  wall  of  the  intestines.  Opie^  reports  10  cases  in  1800  autopsies, 
which  he  divides  into  two  groups,  those  lying  above  the  pancreas, 
in  the  duodenum  and  stomach,  and  those  below,  in  the  duodenum  and 
jejunum. 

^  J.  B.  Lippincott,  Diseases  of  the  Pancreas. 
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Accessory  pancreas  has  also  been  found  in  the  ileum  in  an  um- 
bilical fistula,  in  the  mesentery  of  tlie  duodenum,  and  in  the  fat  of 
the  great  omentum. 

The  aljerrant  pancreas  averages  i  cm.  in  diameter,  though  it  has 
been  found  as  large  as  4.5  cm.  More  than  one  accessor>^  gland  may 
occur  in  the  same  person.  About  one-tiiird  of  these  glands  are  situ- 
ated in  the  wall  of  the  stomach  in  the  submucosa  near  the  pylorus, 
and  about  two- thirds  occur  in  tlie  intestinal  wall. 

In  the  latter  they  are  more  frequent  in  the  muscular  layer,  though 
they  are  also  found  iu  the  submucosa.  The  tissue  of  the  aberrant 
gland  does  not  differ  in  histologic  features  from  that  of  the  pancreas. 

Among  the  pathologic  changes  affecting  accessory  pancreatic 
tissue  are  fat  necrosis,  chronic  interstitial  inflammation,  and  malig- 
nant growth. 

There  are  a  number  of  cases  recorded  in  which  accessory  pancreas 
is  associated  with  a  diverticulum  of  the  intestine  occurring  in  the 
jejunum,  ileum,  duodenum,  and  once  even  in  the  stomach. 

Such  diverticula  usually  occur  in  children  from  less  than  a  year  old 
to  those  of  fourteen  years.  Intestinal  obstruction,  acute  intraperi- 
toneal inflanmiation,  hernia  into  tlie  pancreas,  both  with  and  with- 
out hemorrhagic  necrosis,  have  all  resulted  from  these  diverticula. 

Other  Anomalies  of  the  Pancreas. — The  pancreas  may  fall  for- 
ward, or  there  may  Ije  a  congenital  displacement  of  the  head  of  the 
gland  associated  with  gastroptosis.  Wandering  spleen  may  drag  the 
tail  of  the  pancreas  into  an  abnormal  position.  The  pancreas  has 
been  pushed  down  by  tight  lacing,  and  has  been  forced  upward  by 
retroperitoneal  tumors  and  aneurysms  of  adjacent  vessels. 

A  movable  pancreas  in  a  man,  resulting  from  a  fall,  has  been 
reported  by  Dabrzyki,  which  gave  rise  to  symptoms  resembling  those 
of  movable  kidney.  It  has  also  been  met  with  in  hernial  sacs  in 
umbilical  hernia  (both  congenital  and  acquired).  Luther  reports  it 
in  diaphragmatic  hernia,  and  in  1  case  it  had  passed  through  a  rent 
in  the  diaphragm  into  the  thoracic  cavity. 

Anatomic  Variations  of  the  Pancreatic  Ducts  and  Common  Bile- 
dncts.^ Variations  in  these  ducts  have  an  important  bearing  upon 
the  patholog}'  of  the  pancreas,  and  especially  on  pancreatitis. 

Cimmion  Bile-dtici. — The  common  bile-duct  is  divided  into  four 
portions:  the  supraduodenal,  the  retroduodenal,  the  pancreatic,  and 
the  intraparietal  or  interstitial  portion,  which  last  is  contained  in  the 
wall  of  the  duodenum. 

The  pancreatic  portion,  which  chiefly  concerns  us,  is  from  20  to 
25  mm.  long,  and  extends  from  the  lower  border  of  the  first  part  of  the 
duodenum  to  where  it  penetrates  the  second  part  of  this  viscus.  It 
is  closely  applied  anteriorly  to  the  posterior  surface  of  the  head  of  the 
pancreas.  It  is  estimated  that  in  from  62  to  75  per  cent,  of  cases  this 
portion  of  the  common  duct  is  cmnpietely  embraced  by  the  head  of  the 
gland  and  that  it  runs  in  a  deep  groove  in  the  remainder. 
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It  is  evident  that  when  the  duct  passes  through  the  substance  of 
the  gland  that  a  swelling,  or  interstitial  inflammation  of  the  head  of 
the  pancreas,  may  compress  and  even  lead  to  the  occlusion  of  the 
common  bile-duct. 

.     Variations  in  the  Ampulla  of  Vater  and  Terminations  of  the  Ducts. 
— Normally,  the  common  bile-duct  and  duct  of  Wirsung  empty  into 


^w 


Fig.  356. — Diagram  to  show  the  variations  in  the  ducts  of  Wirsung  (W)  and  San- 
torini  (S).     Broken  lines,  in  the  plane  of  the  interlobular  fissure  (after  Opie). 

the  ampulla.  The  pancreatic  and  common  ducts  may  join  a  little 
distance  from  the  duodenum,  the  ampulla  be  absent,  and  the  united 
ducts  open  into  the  duodenum  by  a  small  flat,  oval  orifice ;  or  the  ducts 
may  open  into  a  concave  fossa  in  the  duodenal  wall ;  or  the  canmcle 
is  well  developed,  but  the  ampulla  is  absent,  and  the  two  ducts  open 
side  by  side.  Opie  found  this  latter  arrangement  in  about  11  per 
cent,  of  cases.     Rarely  the  common  duct  unites  with  the  duct  of 
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Santorini.  The  bile-duct  may  open  by  a  circular  orifice  and  the 
pancreatic  duct  embrace  the  bile-duct  like  a  gutter  and  have  an  orifice 
of  crescentic  shape. 

Variations  in  the  Pancreatic  Duds. — Opie  investigated  a  series  of 
loo  cases  and  found  both  ducts  present,  though  one  may  have  been 
partially  obliterated,  or  so  small  that  it  was  demonstrated  with 
difficulty. 

In  89  per  cent,  the  duct  of  Wirsung  is  the  main  excretory  channel 
of  the  pancreas,  and  in  2 1  per  cent,  the  duct  of  Santorini  was  obliter- 
ated near  its  termination* 

Opie  found  that  in  48  cases  out  of  100  it  was  possible  to  inject 
fluid  at  low  pressure  through  the  lesser  papilla  into  the  duct  of  San- 
torini, After  numerous  experiments  he  concluded  that  in  mare  than 
halj  of  all  cases  the  lesser  duct  is  ohiiieraied  at  its  orifice*  or  so  con- 
strticied  that  it  cannot  assume  the  function  of  the  larger  duct  when  the 
latter  is  occluded. 

The  varying  relations  of  the  duct  of  Santorini  to  the  duct  of  Wir- 
sung are  shown  in  Fig.  356. 

It  must  be  remembered  that  the  duct  of  Santorini,  even  if  patent » 
may  be  compressed  by  a  gall-stone  passing  down  the  pancreatic  por- 
tion of  the  common  bile-duct. 

Three  ducts  have  lx*en  found,  the  additional  one  l^eing  an  acces- 
sory pancreatic  duct  oi>ening  into  the  ampulla  of  Vater. 
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SURGICAL  RELATIONS 

As  the  head  of  the  pancreas  is  in  intimate  relation  with  the 
duodenum,  disease  of  the  gland  may  readily  invade  the  small  intes- 
tine, or  the  converse  may  happen.  Cancer  of  the  head  of  the  pan* 
creas  has  obliterated  the  duodenum  to  such  an  extent  as  to  call  for  a 
gastro-enterostomy.  Malignant  growth  of  the  duodenum  may  in- 
vade the  pancreas  and,  finally,  give  rise  to  diabetes. 

Cysts  or  tumors  of  the  pancreas  may  compress  the  duodenum,  or 
the  latter  may  be  involved  in  a  pancreatic  abscess  which  may  dis- 
charge into  the  gut. 

The  stomach  lies  in  front  of  the  pancreas,  so  that  the  latter  is 
liable  to  invasion  from  ulcer  or  cancer  of  the  former.  Adhesions  be- 
tween  the  pancreas  and  stomach,  no  matter  which  organ  is  the  source 
of  the  trouble,  may  produce  symptoms  when  the  stomach  is  dis- 
tended with  food,  owing  to  the  limitation  of  the  movements  of  the 
latter  organ,  and  pain  may  also  result  from  interference  with  its 
peristalsis. 

When  the  pancreas  is  invaded  by  or  becomes  adherent  to  a  raaltg* 
nant  growth  of  the  stomachy  this  increases  the  danger  of  operation  on 
the  stomach  and  renders  the  return  of  the  disease  more  probable  after 
removal. 

In  100  cases  of  pyloric  cancer,  Fen  wick  found  the  pancreas  ad- 
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herent  in  6.  With  cancer  at  the  cardia,  out  of  loo  cases  the  pan- 
creas was  adherent  in  i6,  and  when  the  cancer  was  present  in  the 
lesser  curvature  or  posterior  wall,  the  pancreas  was  adherent  in  19. 

Chronic  gastric  ulcer,  when  situated  posteriorly,  may  become  ad- 
herent to  the  pancreas  and  may  cause  pancreatitis  or  even  produce  a 
pancreatic  abscess.  The  latter  may  biu-st  into  the  stomach  and  dis- 
charge therein,  producing  at  the  same  time  an  acute  gastritis. 

On  account  of  the  retroperitoneal  position  of  the  pancreas  in 
case  of  suppurative  pancreatitis,  pus  may  burrow  upward  to  the  dia- 
phragm and  downward  toward  the  left  iliac  fossa.  Pus  in  some  cases 
may  be  reached  from  the  right  or  left  loin,  from  the  left  iliac  fossa,  or 
between  the  ribs,  if  it  presents  as  a  subdiaphragmatic  abscess. 

The  anterior  surface  of  the  pancreas  projects  into  the  lesser  sac 
of  the  peritoneum,  being  covered  by  its  posterior  layer.  This  cavity 
may  be  invaded  in  inflammatory  conditions  or  from  an  injury  to  the 
gland.  When  filled  with  fluids  it  may  be  mistaken  for  a  true  pan- 
creatic cyst.  Tumors  of  the  tail  of  the  pancreas  and  pancreatic  cysts 
in  this  region  are  more  readily  extirpated  than  when  in  other  regions, 
as  they  are  less  closely  connected  with  the  great  vessels.  The  tail  of 
the  gland  serves  as  a  pedicle.  Section  and  closure  of  the  pancreatic 
duct  results  in  chronic  inflammation  of  the  parenchyma,  which  is 
tributary  to  the  occluded  duct,  and,  hence,  injury  to  the  pancreas  is 
greatest  in  proportion  to  the  nearness  of  the  traumatism  to  the  duod- 
enum. 

As  the  pancreas  lies  at  the  back  of  the  abdominal  cavity,  opera- 
tion upon  it  is  not  particularly  easy,  and  various  routes  are  adopted 
accorcUng  to  indications.  One  must  also  remember  its  relations  to 
the  vena  cava,  the  aorta,  celiac  plexus,  spleen,  the  left  suprarenal 
capsule,  the  left  kidney,  portal  vein,  the  common  bile-duct,  and  mid- 
dle colic  artery.  The  usual  method  to  expose  the  pancreas  is  through 
the  gastrocolic  ligament,  entering  the  lesser  peritoneal  cavity  between 
the  stomach  and  transverse  colon.  If  the  stomach  has  sunk  down- 
ward and  the  lesion  is  near  the  upper  border  of  the  pancreas,  incision 
may  be  made  through  the  gastrohepatic  omentum.  In  some  cases 
one  may  push  up  the  omentum  and  transverse  colon  and  reach  the 
pancreas  by  incision  through  the  lower  layer  of  the  mesocolon.  One 
may  reach  the  head  of  the  pancreas  for  the  purpose  of  pancreatic 
lithotomy  or  to  examine  that  part,  by  incising  the  peritoneal  covering 
of  the  duodenum  and  forcing  a  way  along  its  side  to  the  head  of  the 
pancreas.  To  reach  the  posterior  surface  of  the  head  of  the  gland 
in  order  to  expose  the  pancreatic  portion  of  the  common  bile-duct  one 
can  detach  the  duodenum  from  the  abdominal  wall  and  lift  it  inward, 
separating  it  from  the  front  of  the  kidney.  Under  some  conditions 
extraperitoneal  operation  may  be  employed ;  thus,  an  abscess  of  the 
tail  has  been  opened  through  the  left  lumbar  region,  and  a  cyst  pro- 
jecting to  the  right  from  the  head  of  the  pancreas  has  been  opened  in 
the  right  lumbar  region. 
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CHAPTER  XXXVI 
HISTOLOGY  OF  THE  PANCREAS-PHYSIOLOGY 

The  pancreas  consists  of  lobules  held  together  by  connective 
tissue,  ll  is  composed  of  branching  ducts^  terminating  in  acini  that 
are  round  or  oval  (Maziarski),^ 

The  acini  about  the  terminal  ducts  are  grouped  together  to  form 
primary  lobules  from  i  to  2,5  mm.  in  diameter.  These  last  are  not 
so  regularly  arranged  or  so  clearly  defined  from  each  other  by  con- 
nective tissue  as  in  animals,  and  may  be  indistinctly  marked  off,  and 
even,  in  places,  fuse  with  each  other. 

An  island  of  Langerhans  is  often  situated  in  the  middle  of  the 
lobole. 

Numerous  primary  lobules  fuse  together  to  form  larger  secondan' 
lobules,  which  last  are  separated  by  wide  bands  of  loose  areolar  tissue, 
in  which  are  contained  the  larger  ducts,  the  blood-vessels,  and  the 
nerves. 

They  give  to  the  gland  its  lobulated  appearance.  They  vary 
in  width  from  2  to  6  mm. 

The  arteries  and  veins  lying  side  by  side  do  not  accompany  the 
duds.  Numerous  secondary  lobules  grouped  together  form  tertiary 
lobules.  They  represent  the  largest  subdivisions  on  the  surface  of  the 
gland. 

Connective-tissue  Framework.^The  arrangement  of  the  connec- 
tive-tissue framework  of  the  pancreas  is  important,  in  view  of  tlie 
changes  which  cK^eur  as  a  result  of  chronic  inflammation.  ITie  sur- 
face of  the  gland  has  no  capsule,  but  is  covered  by  a  thin  coat  of  con- 
nective tissue.  Within  the  substance  of  the  organ  the  connective 
tissue  is  arranged  in  an  interlobular  framework  which  separates  the 
lobes  and  lobules,  and  also  an  intralobular  network  of  fine  fibrils 
which  pass  between  the  individual  acini  and  form  a  plexus.  The 
interlacing  fibers  form  a  reticulated  basement- membrane  which  sup- 
ports the  alveolar  cells  (Fig.  357).  Near  the  islands  of  Langerhans 
the  processes  between  the  alveoli  become  thicker  and  form  septa 
which  run  into  the  capsule  of  the  island. 

A  small  amount  of  elastic  tissue  is  mixed  with  the  fibrous  frame- 
work, chiefly  in  the  interlobidar  regions.  The  ducts  tliroughout  are 
surrounded  by  a  fine  network  of  elastic  fibers. 

The  connective  tissue  contains  some  fat  and  connective-tissue 
cells.     Mast  cells  are  found  in  the  interlobular  framework.     Cells 

1  Aaat.  Hefte,  1901,  Hfte,  Iviii,  171. 
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with  polygonal  or  elongated  nuclei  lie  in  the  interalveolar  connective 
tissue. 

The  lobules  do  not  have  a  definite  hilus,  but  the  blood-vessels 
and  ducts  enter  separately. 

Ducts. — The  duct  of  Wirsung  while  passing  through  the  gland 
gives  off  lateral  branches,  most  numerous  on  its  upper  and  lower 
aspect,  which  usually  enter  the  main  channel  obliquely.  The 
branches  subdivide  and  give  off  lateral  twigs,  which  ultimately  pene- 
trate the  tertiary  lobules. 

The  pancreatic  ducts  and  their  large  branches  have  a  wall  of  con- 
nective tissue  containing  both  white  and  elastic  fibers,  and  lined  by 
columnar  cells.  Some  believe  these  cells  discharge  a  secretion  which 
mixes  with  that  of  the  alveoli.  In  the  wall  of  the  duct  of  Wirsung 
there  are  structures  having  the  character  of  mucous  glands.     The 


Fig-  357- — Piece  digestion  of  a  human  pancreas,  showing  the  limiting  membrane 
of  a  lobule  and  the  reticulated  basement-membranes  of  the  alveoli.  In  the 
center  is  an  island  of  Langerhans  with  its  capsule  of  trabeculae  ( X  26)  (after  Flint). 

medium-sized  ducts  within  the  secondary  lobules  have  little  con- 
nective tissue  in  their  walls,  and  are  lined  by  cubic  or  low  cylindric 
cells;  the  smallest  ducts,  about  which  the  acini  are  grouped,  are  formed 
by  a  layer  of  flat  epithelium  with  a  large  oval  nucleus.  They  appear 
spindle  shaped  on  longitudinal  section. 

Acini. — The  shape  of  the  acini  varies  in  different  animals.  In  the 
human  pancreas  they  are  round  or  oval,  and  at  times  have  a  lobed 
surface.     They  do  not  branch. 

The  cells  forming  an  acinus  are  shaped  Hke  a  truncated  pyramid 
with  the  apex  toward  the  lumen  of  the  acinus  (Fig.  358).  They 
constitute  the  secreting  cells. 

The  apical  zone  contains  refractive  zymogen  granules.  There  is 
a  basal  zone,  which  is  homogeneous  except  for  striations  parallel  with 
the  long  axis  of  the  cell. 
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The  granules  of  the  apical  zone  stain  with  certain  acid  dyes»  while 
the  protoplasm  of  the  base  stains  deeply  with  hematoxylin.  There 
is  a  nucleus  situated  near  the  base  of  the  celL  It  is  spheric  or,  occa- 
sionally, oval,  and  has  a  well-defined  nuclear  membrane.  There  is 
usually  a  large  nucleolus. 

The  centro-acinar  celis  He  in  the  acini  in  contact  with  the  apices 
of  the  secreting  cells.  They  are  fusiform,  occasionally  flat,  and  may 
have  short  projections  penetrating  between  the  secreting  cells.  The 
protoplasm  is  nearly  homogeneous  and  the  nucleus  is  small,  oval» 
and  rich  in  chromatin.  These  cells  resemble  those  of  the  terminal 
ducts,  with  which  they  seem  to  be  continuous.  There  are  at  times 
scattered  fat  drops  in  the  acini. 


Outer  aonc  <A^j^ 
secretory  ccUs***' 


-  Centro-aciiul  crll 


Ccnlro-aciiialceli 


_tntennefltitte 
lubuif 

inner  f  raiMilir 
jronc  «f  secit- 
toiy  crils 


i^ig»  358* — From  section  through  human  pancreas;  X  450  (sublimate)  (Bohffl  and 

Davidoff)- 


Changes  with  Secretion*— -Haidenhaio^  has  demonstrated  in  doj^s 
that  changes  occur  in  the  cells  of  the  acini  during  the  period  of  active 
secretion  of  the  pancreas.  From  six  to  ten  hours  after  a  ftdl  meal 
the  inner  zone,  which  contains  the  granules,  decreases  in  size  until  it 
occupies  only  the  tip  of  the  celL  The  outer  zone  increases  in  height, 
but  not  as  rapidly  in  proportion  as  the  inner  zone  decreases,  hence» 
the  eel!  becomes  smaller. 

From  the  tenth  to  the  twentieth  hour  after  fgod  the  cell  increases 
in  volume,  the  apical  zone  increases  in  size  through  accumulation  of 
granules,  and  the  basal  zone  diminishes  in  size* 

In  the  active   or  *'  discharged  "  gland    the  granules  are  cotn- 

*  Arch.  f.  d.  ges.  PhysioL»  1875^  x.  557- 


paratively  scanty,  while  in  the  resting  stage  they  are  abundant,  and 
tlie  precursor  of  tr\^psin  is  abundant  in  the  gland  of  a  fasting  animal. 

Islands  of  Langerhans. — These  structures  (Fig.  359),  also  known 
as  the  ioteracinar  islands,  are  usually  round  or  oval,  and  their  outlines 
are  frequently  deluied  by  a  circle  of  thin  connective  tissue. 

In  others  the  shape  is  less  clearly  defined.  Their  size  may  be 
from  75  to  1 75  microns  in  diameter  and  oc^^asionally  as  large  as  0.5 
mm.     DeWitt^  estimates  that  their  tissue  constitutes  from  j\^  to 

of  the  total  volume  of  the  pancreas. 

Opie-  finds  that  the  islands  of  Langerhans  are  more  nimierous 
in  the  splenic  end  or  tail;  in  all,  slightly  less  than  three  and  a  half 
times  more  numerous  in  these  regions  than  in  other  parts  of  the  pan- 


creas. 


•  Oft        s  •-    ^'^    * 


::-:.«?•  v,.J.. 


Fig-  359 — Island  uf  LanKcrhans  of  the  human  pancreas  (Opie,  *'  Diseases  of  the 

Pancretis"). 

Position  of  the  Jslaftds. — This  is  not  constant,  though  they  are 
most  frequently  situated  in  the  center  of  a  lobule. 

Cells  of  the  Islmfd  of  iMtigerlums. — The  cells  are  polygonal,  and 
are  smaller  than  those  of  the  acini.  They  have  a  large  round  or  an 
oval  nucleus,  with  several  nocleoli.  The  cell  body  is  usually  well 
defined.  They  are  unstained  by  nuclear  dyes,  unlike  the  secreting 
cells  of  the  acini,  while  with  eosin  their  protoplasm  stains  a  brij^ht 
pink.  The  nuclei  vary  in  size,  and  occasionally  very  large  nuclei  are 
found,  larger  than  the  adjacent  cells. 

*  Jour  of  Expcr.  Med.,  1906,  viii,  193. 

*  Johns  Hopkins  Bulletin,  1900,  xi,  205, 
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The  cells  lie  in  columns,  between  which  there  are  anastomosing 

capillaries,  though  at  times  they  are  packed  together,  and  the  nuclei 
lie  side  by  side. 

Fat  droplets  are  found  in  the  islands  of  Langerhans. 

The  protoplasm  of  the  cells  of  the  island  is  not  entirely  homo- 
geneous, but  contains  small  granules,  staining  with  eosin,  safranin, 
gentian,  violet,  and  fnch?in. 

Lane'  has  demonstrated  two  varieties  of  cells,  one  soluble  and  the 
other  fixed  by  Miiller's  fluid  with  bichlorid. 

Blood-vessels. -^The  capillaries  of  the  island  form  a  glomerulus 
of  tortuous  vessels  (Fig.  360)  which  freely  anastomose. 


FiK.    360, — Blood-vessels   of   the  *  pancreas    injected    in  order    to   show   the 
glomerular  arrangement  of  capillaries  in  the  islands  of  Langerhans  (Opie,  **  Dis* 
i  of  the  Pancreas  "). 


A  single  afi'erent  vessel  does  not  enter  the  glomeridus,  as  it  does 
in  the  kidney.  There  are  numerous  anastomoses,  so  that  the  network 
within  Ihe  island  is  contiruious  with  the  capillaries  between  the  acini. 

There  is  no  evidence  in  the  liuman  subject  that  there  is  any  con- 
nection between  the  islands  and  the  dttct  systeyfi  of  the  gland, 

Opie  holds  that  there  is  no  proof  that  any  transition  occurs  from 
acini  into  islands  of  Langerhans. 

Intralohuiar  Framenmrk. — The  connective  tissue  between  the  acini 
near  the  islands  of  Langerhans  l>econies  thicker,  and  forms  septa  which 
run  into  the  capsnle  of  the  island. 

*  Amer.  Jour,  of  Anat..  1907,  vu,  409. 
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The  capsule  is  composed  of  many  small  fibers,  which  are  con- 
nected on  the  one  side  with  the  alveolar  network,  and  on  the  other 
with  septa,  which  stretch  across  the  space  within  the  island,  sub- 
dividing it  into  small  lacunae,  and  which  act  as  a  support  for  its  cells. 

In  the  human  subject  the  age  and  the  condition  of  the  body  seem 
to  be  the  chief  factors  in  determining  the  amount  of  the  intra-insular 
connective  tissue. 

DeWitt  shows  that  in  the  pancreas  of  the  newborn  infant  there 
is  no  connective  tissue  in  the  islands;  in  a  four-year-old  child  there  is  a 
delicate  capsule  and  sheaths  snrroynding  the  blood-vessels;  while  in 
the  adult  the  condition  was  found  as  described-  The  increase  accom- 
panying advancing  age  suggests  tlie  condition  of  fibrosis,  which  occurs 
in  other  organs  under  similar  conditions. 

Function  0}  the  Islands  of  Langerhans. — On  account  of  the  intimate 
relation  of  the  columns  of  the  epithelial  cells  of  the  islands  to  the 
capillary  network,  it  is  believed  the  islands  furnish  some  substance 
to  the  bhxid,  known  as  the  "  internal  secretion  of  the  pancreas." 

A  study  of  the  pathologic  changes  associated  with  diabetes  mel- 
litus  has  shown  that  the  islands  of  Laugerhans  control  the  assimila- 
tion of  sugar. 

PHYSIOLOGY  OF  THE  PANCREAS 

The  Pancreatic  Juice. — The  pancreatic  juice  is  a  clear,  watery, 
alkaline  fluid,  without  odor»  with  a  specific  gravity  of  1.0075  to 
1.0098.  It  consists  of  approximately  98.5  water  and  1.5  solids. 
One- third  to  two- thirds  of  the  soHds  are  ash.  It  contains  a  small 
amount  of  coagolable  protein  and  enzymes,  w^hich  play  an  important 
part  in  the  digestion  of  protein,  carbohydrates,  and  fat. 

The  gland  is  inactive  when  fasting.  Secretion  begins  directly 
after  a  meal  and  reaches  its  maximum  within  three  hours. 

The  quantity  and  character  of  the  pancreatic  juice  depends  on 
the  character  of  the  food.  Meat  causes  a  rapid  secretion  of  a  juice 
poor  in  solids,  while  bread,  a  slower  secretion,  but  in  greater  quantity. 
Milk  produces  the  flow  of  a  small  amount  of  concentrated  juice  with 
a  low  alkaltniiy. 

Cause  of  Pancreatic  Secretion.— Bayliss*  and  Starling,  isolating  a 
loop  of  the  jejunum  and  severing  all  its  nerve  connections,  the  blood- 
vessels only  remaining,  demonstrated  that  the  introduction  of  hy- 
drochloric acid  into  the  loop  produced  an  abundant  flow  of  pan- 
creatic  juice.  Evidently  some  chemic  substance  which  was  trans- 
ported by  the  hlfK>d  from  the  loop  to  the  pancreas  caused  the  secre- 
tion Acid  introduced  into  the  circidation  did  not  excite  secretion, 
and  hence  it  was  evident  that  acid  introduced  into  the  intestines 
caused  the  mucosa  of  that  viscus  to  elaborate  some  substance  which 
was  absorbed  by  the  blood,  was  carried  to  the  pancreas,  and  thus 
excited  its  activity. 

» Jour  of  Physiol..  1902,  xxviii,  325;  1903.  xxiv.  174. 
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Moreover,  the  epithelial  cells  of  the  intestinal  mucosa  treated  with 
the  acid  yielded  an  extract  which,  when  it  was  introduced  into  the  cir- 
culation, caused  an  active  flow  of  the  pancreatic  juice.  They  named 
this  substance  "  secretin,"  As  an  extract  of  the  cells  alone,  when  in- 
jected into  the  circulation,  did  not  produce  pancreatic  secretion,  it 
was  evident  that  the  acid  activated  some  substance  in  the  cells.  They 
called  this  '*  prosecretin." 

The  acid  evidently  converted  the  prosecretin  into  secretin,  which 
last  was  carried  by  the  circulation  and  excited  the  pancreas  into 
activity, 

Pawlow  believed  that  nervous  mechanism,  stimulation  of  the 
vagus^  has  a  direct  influence  on  pancreatic  secretion.  Other  theories 
have  also  been  advanced,  but  the  work  of  Bayliss  and  Starling  is  con- 
sidered conclusive.  Fats  and  soaps  also  stimulate  pancreatic  secretion, 
but  their  action  is  less  marked. 

The  epithelial  cells  of  the  ducxlenum  and  of  the  jejunum  chiefly 
contain  prosecretin.  Wertheimer*  and  Lepage  found  that  the  add 
caused  the  greatest  flow  of  pancreatic  secretion  when  it  w^as  intro- 
duced into  the  duodenum;  a  less  intense  flow,  lower  in  the  small 
intestine,  and  that  it  disappeared  when  the  lower  part  of  the  ileum 
was  reached. 

The  Ferments* — The  three  chief  ferments  of  the  pancreas  are 
tr>^sin,  amylopsin,  and  steapsin.  Some  claim  there  is  a  lab  fer- 
ment, on  account  of  the  ability  of  the  pancreatic  juice  to  coagulate 
casein,  while  others  impute  this  action  to  the  trypsin.  Other  ob- 
servers believe  there  is  a  "  lactase  ferment,**  because  of  its  supposed 
power  of  splitting  milk-sugar  into  galactose  and  dextrose. 

Nuclease. — Nucleic  acid  is,  for  the  great  part,  precipitated  in  the 
stomach  and  dissolved  in  the  intestines.  This  solution  of  the  nucleic 
acid,  which  is  caused  by  the  pancreatic  juice,  is  attributed  to  a  pan- 
creatic enzyme,  "  nuclease."*  Others  believe  it  to  be  simply  a  prop- 
erty of  trypsin. 

7rr /55f7i.— Trypsin  does  not  exist  as  such  in  the  secreting  glands 
of  the  pancreas,  and  extracts  of  the  fresh  gland  do  not  act  upon 
protein.  It  ts  believed  that  the  pancreas  contains  trypsinogen. 
since  the  Juice  which  is  obtained  from  the  pancreatic  duct  after  the 
use  of  secretin  contains  this  enzyme.  The  intestuial  juice  (succus 
entericus)  contains  an  enzyme,  "  enterokinase."  which  transforms 
the  inactive  trypsinogen  into  active  trypsin.  Pawlow »  on  the  other 
hand,  claims  that  the  pancreatic  juice  of  a  dog  fed  on  a  meat  diet 
contains  tr>'psin. 

Trypsin  is  a  proteolytic  ferment,  and  not  only  forms  albumoses 
and  peptones  from  protein,  but  the  action  is  more  prolonged,  so  that 
they  are  transformed  into  amino- acids.  The  action  is  most  powerful 
in  a  weakly  alkaline   solution,  but  it  will  act  in  a  neutral  or  even 

'  Jour,  de  Physical  et  de  PathoJgen,  1901,  iii*  335. 
^  Umber,  Zeit.  f.  klin.  Med.,  1901,  xUii,  383. 
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faint  acid  medium.     Free  mineral  acids  destroy  the  ferment.     Organic 
adds  are  less  harmful. 

Collagen,  the  constituent  of  connective  tissue,  is  not  acted  on  by 
pancreatic  juice  unless  it  has  been  previously  boiled  with  water  or 
has  been  acted  on  by  dilute  acid,  hence,  connective  tissue  is  not 
digested  if  the  stomach  has  been  removed  or  if  the  secretion  of  the 
add  of  that  organ  is  interfered  with. 

Gelatin  is  converted  into  gelatin  peptones  and  elastin  is  dissolved. 
Mudn  and  nudeoproteins,  after  prehminary  cleavage,  undergo  diges- 
tive changes.  Starling  has  shown  in  the  fasting  animal  that  a  mix- 
ture of  the  pancreatic  juice  with  the  intestinal  secretions  may  give  rise 
to  inflammation  and  erosions  of  the  intestinal  wall.  In  the  case  of 
pancreatic  fistula  similar  effects  on  the  skin  are  produced. 

Steapsin. — ^The  digestion  of  fat  is  peculiarly  a  function  of  the 
pancreas.  Neutral  fats,  we  must  remember,  owing  to  a  gastric 
lipase  ferment,  undergo  slow  changes  in  the  stomach,  and  fine  emul- 
sions, as  occurring  in  the  yolk  of  eggs  and  milk,  are  more  completely 
digested.  This  is  of  importance  in  the  case  of  infants  before  the 
lipolytic  function  of  the  pancreas  is  developed,  and  also  in  adults 
whose  pancreas  is  diseased. 

Steapsin,  the  fat-splitting  enzyme  of  the  pancreas,  acts  in  an 
alkaline,  neutral,  or  acid  reaction.  It  splits  neutral  fats  into  fatty 
adds  and  glycerin.  When  an  alkali  is  present,  the  fatty  acids  form 
soluble  alkaline  soaps.  These,  together  with  the  glycerin,  are  ab- 
sorbed by  the  epithelial  cells  of  the  walls  of  the  intestines,  within 
which  they  are  synthesized  to  form  neutral  fat. 

Steapsin  can  also  decompose  a  number  of  esters  of  fatty  adds, 
such  as  ethyl-butyrate,  and  the  latter  can  be  used  as  a  test  for  the 
presence  of  the  fat-splitting  enzyme.  The  amount  of  acid  formed 
measiu-es  its  activity.     The  action  of  the  enzyme  is  reversible.^ 

Bile  increases  the  activity  of  the  fat-splitting  enzyme  several 
times.     Its  method  of  action  is  unknown. 

Amylopsin, — This  is  an  amylolytic  enzyme  which  converts 
starch  into  dextrin,  and,  finally,  into  maltose.  Little,  if  any,  dextrose 
is  formed  from  starch,  and  invertin  is  not  produced.  Amylopsin 
acts  in  the  presence  of  a  weak  acid  and  is  somewhat  inhibited  by  a 
weak  alkali.  Amylopsin  is  not  present  in  the  pancreas  of  the  new- 
born infant,  and  does  not  appear  imtil  more  than  a  month  after 
birth. 

Autodigestion  of  the  Pancreas. — Self -digestion  of  the  pancreas 
after  death  of  the  subject  occurs  in  about  50  per  cent,  of  cases.  It  is 
attributed  to  the  proteolytic  enzyme. 

*  Kastle  and  Loevenhart,  Amer.  Chem.  Jour.,  1901,  xxiv,  491. 


CHAPTER  XXXVII 

METHODS   OF    DIAGNOSIS    IN    PANCREATIC   DISEASE 

TESTING  THE  FUNCTIONS  OF  THE  PANCREAS 

The  pancreas  has  two  secretions,  an  internal  and  an  external. 
The  former  passes  into  the  blood  and  is  concerned  with  the  metabol- 
ism of  sugar.  It  also  appears  to  have  an  antagonistic  influence  on  the 
secretion  of  the  adrenals,  as  Loewi  has  shown  by  experiment  that,  in 
dogs  whose  pancreas  had  l>een  removed,  dilatation  of  the  pupil  took 
place  after  instillation  of  adrenalin  into  the  eye.  The  external  secre- 
tion, which  contains  the  proteolytic,  fat-splitting,  and  amylolitic 
ferments  (and,  as  some  l)elieve,  a  lab  ferment  and  nuclease),  will  first 
be  referred  to  in  this  chapter. 

In  order  to  properly  test  the  digestive  capacity  of  the  pancreatic 
Juice,  and  to  arrive  at  some  definite  conclusion  as  to  whether  tliis 
organ  is  suffering  from  a  temporary  disturban<:e  of  one  or  more  of  its 
functions,  or  whether  there  is  permanent  disabilttyt  i,  e.,  a  diseased 
condition,  the  author  believes  that  numerous  factors  must  be  taken 
into  consideration,  and  that  the  diagnosis  must  often  be  made  by  the 
process  of  exclusion. 

Temporary  Disturbances  of  Function.^ln  acute  febrile  conditions, 
in  typhoid  fever,  for  example,  there  is  a  disturbance  of  all  the  digestive 
secretions,  salivary,  stomach,  liver,  intestine,  and  pancreas.  As  a 
result,  the  digestive  function  of  the  pancreas  is  diminished.  This  has 
been  previously  referred  to  by  the  author  under  Typhoid  Fever,  and 
is.  from  his  viewptjint,  a  scientific  reason  for  the  avoidance  of  excess- 
ive forced  feeding,  4500  to  5500  calories,  during  the  active  stage  of 
this  disease.  Duodenitis  may  complicate  the  typhoid.  There  may 
be  temporary  disturbances  of  the  pancreas  for  any  one  or  for  all  of 
the  functions,  to  which  reference  is  made  under  Intestinal  Dys- 
pepsia. 

Catarrh  of  the  duodenum  may  tefjtporarily  disturb  the  functions 
of  the  pancreas  by  interference  with  the  formation  of  its  activating 
prosecretin,  or  its  conversion  into  secretin,  and  it  also  interferes 
with  elimination  of  the  enterokinase  ivhich  activates  tlie  trypsinogen. 
The  catarrh  may  spread  into  the  common  bile-duct  and  into  the  pan- 
creatic duct;  in  the  latter  instance  interfering  wdth  the  pancreatic 
secretion^  and  also  partially  or  completely  block  the  common  duct. 
Obstruction  of  the  pancreatic  duct,  from  the  pressure  of  tumors  or 
from  calculi  in  the  common  duct,  or  similar  conditions  affecting  the 
pancreatic  ducts,  are  the  most  frequent  causes  which  may  give  rise 
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to  a  more  or  less  complete  absence  of  the  pancreatic  secretion  from 
the  intestines.  Atrophy,  fatty  degeneration,  or  sclerosis  of  the 
pancreas  may  result.  With  interference  with  the  biliary  excretion, 
the  digestion  of  fat  would  be  markedly  diminished  and  the  pancreas 
might  be  involved. 

A  negative  sublimate  test  would  suggest  that  suppression  of  ,bile 
was  the  cause.  This  fiu-ther  shows  the  necessity  of  care  in  diagnosis. 
Anemia,  nervous  exhaustion,  fright,  grief,  mental  overwork,  worry 
or  fatigue  from  excessive  muscular  work,  or  sexual  excess,  Herter 
gives  as  further  causes  of  temporary  disturbance  of  the  pancreatic 
secretion. 

With  chronic  duodenitis,  which  extends  into  the  ducts,  permanent 
damage  to  the  pancreas  may  result. 

Other  Conditions  Obscuring  the  Diagnosis. — With  tuberculosis  of 
the  intestines  and  peritoneum,  sprue,  and  amyloid  disease,  fat  ab- 
sorption is  impaired,  and  these  facts  must  be  held  in  consideration. 
Enterocolitis  with  diarrhea,  the  use  of  purgatives,  and  excesses  in  diet 
in  reference  to  meat,  fats,  and  carbohydrates,  must  also  be  con- 
sidered. The  gastric  secretion  under  certain  conditions  influences 
fat  digestion  when  the  fat  is  contained  in  meat.  For  example,  collagen, 
the  chief  constituent  of  connective  tissue,  is  not  acted  on  by  the 
pancreatic  juice  unless  previously  boiled  with  water  or  unless  it  has 
been  acted  on  by  an  acid.  Deficiency  or  absence  of  hydrochloric 
add  in  the  stomach,  therefore,  may  cause  the  appearance  of  an  ab- 
normal quantity  of  fat  in  the  feces.  On  the  other  hand,  fats  and 
soaps  stimulate  pancreatic  secretion  to  a  certain  degree,  and  this  un- 
doubtedly accounts  for  the  fact  that  in  achylia  gastrica,  with  the 
absence  of  hydrochloric  acid,  nutrition  may  be  improved  by  the  ad- 
ministration of  fats,  such  as  cream,  butter,  milk,  etc. 

Therefore,  in  testing  the  digestive  capacity  of  the  pancreatic 
juice,  these  facts  must  be  taken  into  careful  consideration.  At  the 
end  oj  the  chapter  the  author  recotnmends  the  methods  which  he  considers 
most  practical. 

There  are  two  methods  of  obtaining  the  pancreatic  ferments,  the 
direct  and  the  indirect. 

Direct  Methods. — Boas  has  obtained  the  duodenal  contents  by 
passing  the  stomach- tube  into  the  empty  stomach  and  massaging  near 
the  duodenal  region,  thus  forcing  the  juice  into  the  stomach;  while 
Hemmeter  and  Kuhn  have  passed  the  stomach-tube  directly  into  the 
duodenum.     These  procedures  are  uncertain. 

Einhorn  has  employed  the  duodenal  bucket  and  has  also  endeav- 
ored to  catheterize  the  duodenum.     They  are  impractical. 

There  are  two  methods  more  recently  introduced  by  which 
it  is  possible  to  secure  in  some  cases,  but  not  in  all,  the  duodenal  con- 
tents. There  are  two  instruments  reported  almost  synchronously, 
the  duodenal  tube  of  M.  Gross^  and  the  duodenal  pump  of  Einhorn.* 
*  N.  Y.  Med.  Jour.,  Jan.  8,  1910.  *  Med.  Rec.,  Jan.  15,  1910. 
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The  Gross  Tube. — This  instrument  is  depicted  in  Fig.  361. 

It  consists  of  a  perforated  round  metaJ  ball  about  twice  the  size 
of  a  pea,  to  which  is  attached  a  thin  rubber  tube  0.2  cm.  in  dimaeter 
and  125  cm.  in  length,  marked  every  10  cm.  To  this  is  attached  a 
glass  receptacle  (bulb),  which  is  connected  by  a  leng;th  of  tubing  with 
a  mouth-piece,  which  the  operator  can  use  to  aspirate,  or  to  which 
an  aspirating  bulb  can  be  attached. 

Gross  recommends  the  following  method:* 

**  Test-meal. — The  patient  is  given  in  the  morning  a  tumbler 
(250  c,c.)  of  milk  and  water,  equal  parts.  This  mixture  does  not 
cause  a  great  flow  of  hydrochloric  acid  and  contains  sufficient  fat  to 
stimulate  the  pancreatic  secretion.  Half  an  hour  later  introduce  the 
duodenal  tube. 


Fig.  36i.-^ross  duodenal  tube. 

**Technic. — The  patient  swallows  the  ball  and  tube,  previously 
wet  in  water,  until  the  mark  45  cm.  reaches  the  lips.  Then  blow 
lightly  through  the  tube  into  the  stomach,  so  as  to  smooth  the 
tube  out  and  that  it  will  hang  freely  in  the  cavity.  The  patient 
should  then  lie  down  and  slowly  turn  over  on  the  right  side»  in 
which  position,  after  a  few  minutes,  the  tube  is  allowed  to  glide 
down  through  the  mouth  WTthout  swallowing*  following  the  pull  of 
the  ball,  until  the  mark  60  cm.  has  been  reached.  After  five  or  ten 
minutes  the  first  aspiration  may  be  made,  which  usually  shows  con- 
tents of  a  slightly  yellow  tint.  The  patient,  with  the  mouth  still 
partly  open,  should  not  make  any  swallowing  movements,  Gradu* 
ally  the  tube  will  be  drawn  down  to  the  65  or  70  cm.  mark. 

'*  A  second  aspiration  is  then  made,  and  usually  a  yelkm*ish  fluid, 
free  from  casein,  will  be  aspirated,  giving  a  weakly  acid  or  acid  reac* 
tion.  One  should  wait  a  little  longer  and.  after  several  aspirations, 
the  yellow  aqueous  contents  of  the  duodenum  will  usually  be  secured, 

•^  Jour.  Amer.  Med-  Assoc.,  April  23,  1910. 
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giving  a  neutral  or  alkaline  reaction,  and  at  times  a  greenish-yellow 
fluorescence.** 

Precautions, — Occasionally  the  aspirated  fluid  remains  acid, 
probably  due  to  hyperchlorhydria,  and,  therefore,  neutralization  of 
duodenal  contents  may  occur  lower  down.  As  a  check,  give  a  cup 
of  coffee  with  the  tube  in  place.  Aspiration  should  be  performed,  and 
if  the  fluid  is  still  green,  the  contents  are  duodenal.  This  may  be 
proved  by  withdrawing  the  tube  a  short  distance  and  reaspirating, 
when  the  coffee  will  appear.  Gross  holds  that  unless  there  is  a 
mechanical  obstacle  at  the  pylorus,  it  is  usually  possible  to  pass 
through  the  pylorus  with  the  tube  and  into  the  duodenum  within  an 
hour.^ 

Einhom's  Duodenal  Pump. — ^This  instrument,  similar  in  prin- 
ciple to  the  one  already  described,  is  readily  understood  from  the 
illustration  (Fig.  362). 


Fig.  362. — Einhorn's  duodenal  pump:  a.  Metal  capsule,  lower  half  provided 
with  numerous  holes,  the  upper  half  communicating  with  tube  b;  I,  II,  III,  marks 
of  I  =  40,  II  =  56,  III  =  70  cm.  from  capsule;  c,  rubber  band  with  silk  attached 
to  end  of  tubing,  which  can  be  placed  over  the  ear  of  the  patient;  d,  three- way 
stop-cock;  e,  collapsible  connecting  tube;  /,  aspirating  syringe. 

It  has  three  markings — 40  cm.  (cardia),  56  cm.  (the  pylorus),  and 
70  and  80  cm.  distance  from  the  capsule.  The  duodenal  contents 
are  aspirated  out  by  the  syringe,  the  cock  tiu-ned,  and  they  are  then 
ejected  into  a  vessel,  and  so  on. 

The  patient  in  the  fasting  condition  drinks  a  cup  of  tea  with  sugar 
and  without  milk,  and  then  about  one-half  to  three-quarters  of  an 
hour  later  the  capsule  and  tube  are  lubricated  in  water  and  gradually 
swallowed,  the  eflEort  being  aided  by  drinking  about  half  a  glass  of 
water.  To  be  sure  that  the  capsule  has  entered  the  stomach  and  is 
not  kinked,  one  can  aspirate  and  determine  the  presence  of  gastric 
contents.  A  syringeful  of  water  is  then  forced  through  the  tube  and 
then  one  of  air,  and  the  tube  is  then  shut  off  by  the  stop-cock  and  the 
thread  hitched  over  one  ear.  The  patient  should  not  close  the  lips 
or  teeth  and  should  read  for  about  an  hour. 

When  the  tube  reaches  the  mark  70  cm.  at  the  lips,  aspiration  is 
attempted.     If  the  capsule  is  in  the  duodenum,  on  aspirating  one 

*  N.  Y.  Med.  Jour.,  July  9,  1910. 
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generally  obtains  a  golden-yellow  watery  liquid  of  alkaline  reactioti^ 
somewhat  viscid  in  consistency. 

Einhorn*  now  recommends,  as  soon  as  the  flow  commences,  that 
the  piston  of  the  s>Tinge  be  removed  and  the  barrel  be  kept  low, 
so  as  to  siphon  out  the  fluid. 

At  times  one  does  not  obtain  the  duodenal  contents,  as  the  tube 
may  coil  in  the  stomach.  If  acid  gastric  contents  are  obtained,  with- 
draw tlie  tulje  to  the  56  cm,  mark,  wash  it  out  with  water,  and  then 
blow  in  air,  and  in  half  an  hour  try  again.  When  the  tube  lies  in  the 
stomach »  it  does  not  collapse  on  aspiration;  when  it  lies  in  the  duo- 
denum, it  collapses  and  aspiration  is  slower. 

As  a  further  test,  one  can  give  the  patient  a  little  milk  with  the 
tube  m  place,  and  if  the  capsule  hes  in  the  duodenum  no  milk  will 
appear. 

The  w^riter  finds  these  methods  of  obtaining  the  duodenal  contents 
are  by  no  means  always  successful. 

Patients  who  have  an  irritable  pharynx  and  esophagus  will  not 
retain  the  instrument  for  the  time  necessary  to  secure  the  duodenal 
contents.  In  cases  where  there  is  pyloric  stenosis,  even  of  no  marked 
degree,  in  atonic  dilatation  of  the  stomach,  and  often  in  atony  of  tlie 
stomach,  the  procedure  may  prove  a  failure.  With  nonnal  conditions 
of  the  stomach  it  may  sometimes  l>e  unsuccessful,  or  only  a  drop  or 
two  or  no  contents  be  extracted,  even  when  the  tube  is  apparently 
in  the  duodenum. 

Moreover,  the  pancreatic  ferments  are  active,  even  in  very  small 
quantities,  and  as  long  as  there  is  any  pancreatic  tisstie  functionating 
and  possibility  of  its  escape  into  the  duodenum,  one  would  expect  to 
secure  the  reactions  due  to  their  presence. 

This  last  view  is  referred  to  by  Deaver,* 

The  Schmidi-Strasstntrger  diet  might  show  marked  defictcftcy  tn 
pancreatic  function  for  an  average  diet,  while  the  direct  test  indicated 
the  paytcreatic  fernwnts  to  be  present. 

The  writer  believes  the  Tests  of  the  Intestinal  Functions  should 
be  used  in  every  case  (p.  492). 

EXAMINATION  OF  THE  DUODENAL  CONTENTS 

Bile-ptgment,^Add  i  c,c.  of  fuming  nitric  acid  to  i  ex.  of  tlie 

duodenal  contents  in  a  test-tul^e  and  note  if  Gmelin*s  reaction  occurs. 
With  sufficient  bile,  the  juice  turns  green. 

The  following  simple  tests  are  suggested  by  Einhom  for  the 
ferments:  ^ 

Steapsin.^Take  i  drop  of  neutral  milk,  2  drops  of  water,  and 
2  to  3  drops  of  the  duodenal  contents,  which  should    be  neutjal- 

1  Jour.  Amer.  Med.  Assoc.,  July  2,  1910,  vol.  Iv,  pp.  6-8. 

^  Ibid,,  April  15,  191 1 . 

'  Med,  Rec,,  Jan.  15,  19 10.  | 
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ized  if  the  reaction  is  acid,  and  add  a  small  piece  of  blue  litmus-agar. 
Place  this  in  a  small  test-tube  and  keep  it  at  blood  temperature. 
If  steapsin  is  present  the  agar  piece  turns  red  in  twenty  to  thirty 
minutes,  owing  to  the  development  of  fatty  acids.  The  writer  finds 
an  excellent  incubator  is  a  Thermos  bottle  containing  water  at  99°  to 
100°  F.,  in  which  the  corked  test-tube  can  be  placed. 

Trypsin. — If  the  fluid  (duodenal)  is  acid,  neutralize  it  and  place 
in  it  a  small  piece  of  the  white  of  a  hard-boiled  egg.  Keep  it  a  few 
hours  at  blood  temperature.  If  trypsin  is  present,  the  albumin 
disappears. 

Amylopsin. — ^To  test  for  diastase,  use  a  boiled  starch  solution  or 
starch-paper.  Either  mix  the  duodenal  contents  with  equal  parts 
of  starch  solution  or  insert  in  it  a  strip  of  starch  test-paper,  and  leave 
it  at  blood  temperature.  In  half  an  hour  to  an  hour  add  a  weak 
iodin  solution,  and  if  dextrin  is  present,  the  starch  solution  or  paper 
turns  blue ;  if  erythrodextrin  is  present,  we  have  a  red  color. 

One  must  always  note  with  litmus-paper  the  reaction  of  the 
duodenal  contents.  It  is  usually  alkaline,  though  occasionally 
HCl  is  present,  giving  an  acid  reaction. 

Gross^  recommends  the  following,  though  more  complicated  tests 
are  suggested: 

Amylopsin. — A  quantity  of  a  i  per  cent,  aqueous  solution  of 
Kahlbaum's  soluble  starch  is  heated  in  the  incubator  to  55°  C. ;  also 
a  number  of  empty  test-tubes  are  heated  up;  5  c.c.  of  the  heated 
starch  is  put  in  a  hot  tube,  4  drops  of  duodenal  juice  are  added, 
and  the  tube  shaken  for  about  a  minute;  i  c.c.  of  a  250th  normal 
iodine  solution  is  then  added. 

This  normal  iodin  solution  consists  of  an  aqueous  solution  of 
equal  parts  of  iodin,  iodid  of  soda,  potassium  iodid,  and  ammonium 
iodid,  1 :  250. 

If  no  amylopsin  is  present,  the  solution  becomes  blue;  or  green 
if  bile  is  present;  if  traces  of  amylopsin  are  present,  it  turns  blue 
violet;  if  marked  traces,  then  red  violet;  if  the  quantity  is  normal, 
then  pale  pink;  and  if  an  excess,  then  it  is  colorless. 

If  to  this  solution  Fehling's  alkaline  solution  is  added,  it  will  be- 
come colorless.  On  the  addition  of  Fehling's  copper  solution  on 
boiling,  the  sugar  reaction  occurs,  if  such  is  present. 

Steapsin. — Melt  some  fresh  butter  and  abstract  the  clean,  pure 
fat  mixture  with  a  little  o.i  per  cent,  aqueous  carbonate  of  potash 
and  phenolphthalein  solution,  and  then  shake  and  titrate  with  liquor 
sodae  imtil  a  distinct  red  coloration  remains.  This  solution  is  then 
heated  in  the  incubator  to  55°  C.  Then  5  c.c.  of  this  is  shaken  with 
5  drops  of  intestinal  juice  in  a  heated  test-tube. 

If  there  are  normal  quantities  of  steapsin,  the  red  color  will 
disappear  in  from  two  to  five  minutes.     The  quantity  of  active 
steapsin  can  be  estimated  from  the  rapidity  of  this  discoloration. 
*  Med.  Rec.,  May  21,  1910;  ibid.,  Nov.  12,  1910. 
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Trypsin, — Mix  a  solution  of  0.07  per  cent,  copper  sulphate  and 
0.1  per  cent*  sodium  carbonate  with  a  few  drops  of  Fehling's  alkalint 
solution  and  a  5  per  thousand  of  casein.  Heat  this  in  an  incubator 
to  55°  C.  Shake  up  5  c.c.  of  this  with  5  drops  of  the  duodenal 
contents.  The  color  is  at  first  blue  or  green  if  bile  is  present.  De- 
pending on  the  quantity  of  tr>^sin,  it  will  become  more  or  less  red 
violet,  and  after  a  few  minutes^  pink. 

Indirect  Methods  of  Obtaining  the  Ferments. — Pawlow^*  discov- 
ered that  if  he  achuinistered  oil  to  dogs  having  a  gastric  fistula, 
within  one  or  two  hours  he  was  able  to  obtain  an  emulsion  containing 
bile  and  pancreatic  juice  due  to  the  regurgitation  of  the  duodenal 
contents  into  the  stomach. 

Boldyreff  -  used  a  combination  of  fatty  acid  in  oil  and  secured  a 
regurgitated  fluid  containing  tr^'psin. 

Levinsky*  advises  giving  half  a  teaspoon  of  magnesia  usta  twenty 
minutes  l^efore  the  oil»  and  a  second  dose  twenty  minutes  after,  to 
neutralize  the  acidity  of  the  stomach-contents.  This  is  the  method 
that  is  ustially  employed. 

The  technic  is  as  follows: 

First  determine  the  acidity  of  the  gastric  juice  and  if  free  hydro- 
chloric acid  is  present;  then  on  an  empty  stomach  one-half  teaspoon 
of  magnesia  usta  is  given  in  water,  and  this  is  followed  in  twent>' 
minutes  to  half  an  hour  by  200  c.c.  of  olive  oil,  and  twenty  minutes 
later  by  another  half  teaspoon  of  magnesia  usta.  Three-quarters  of 
an  hour  later  the  stomach  should  lie  aspirated,  and  the  fluid,  which 
is  often  greenish  yellow,  should  be  placed  in  a  separating  funnel. 
The  oil  rises  to  the  surface.  The  lower  part  of  the  fluid  is  tested  for 
trypsin  and  the  other  ferments, 

Abderhalden  and  Schittenhelm;*  in  order  to  determine  the  pres- 
ence of  trypsin,  advise  the  use  of  the  polypeplid  glycylt>TOsin. 
This  optically  active  peptid  cannot  l>e  split  by  j>epsin,  but  is  acted 
on  by  trypsin,  the  tyrosin  crystallizing  out.  They  have  also  em- 
ployed a  solution  of  silk  peptone,  which  contains  40  per  cent.  t>Tosiii, 
and  observe  the  rotation  of  light  by  the  polari scope. 

The  author  lielieves  the  simpler  methods  to  determine  the  pres- 
ence of  the  ferments  to  be  preferable  for  the  general  practitioner. 

Securing  the  Ferments  from  the  Feces.^ — The  O.  Gross*  method 
is  usually  employed.  He  recommends  a  high  protein  diet  for  two 
to  three  days  previous  to  the  test,  and  a  mild  saline  purgative  the 
morning  of  the  day  when  the  test  is  to  be  made,  so  as  to  hurr\'  the 
stool  throogh  the  intestinal  tract,  that  there  may  be  less  loss  of  fer- 
ment by  bacterial  action.  The  stool  should  l>e  examined  as  soon  as 
possible. 

^  Arbeit  der  Verdauungsdrfisen,  Wiesbaden,   1898,   pp.    159-161, 
^Report  of  International  Physiolog.  Congress*  Brussels^  1904. 
^  Deutsche  Medeziii  Wochenschr.,  1907,  p.  403. 

*  Zeitschr,  fiir  Physiolog.  Chemie,^  Lsi,  p.  421,  1909. 

*  Deut.  Med.  Woch,,  1909,  Nr.  16. 
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A  solution  of  J  gram  of  casein  (Grubler)  is  dissolved  in  i  liter  of 
sodium  carbonate  solution  (i :  1000).  A  portion  of  the  stool  is  rubbed 
up  with  three  times  the  amoimt  of  soda  solution  and  filtered;  10  c.c. 
of  this  filtrate  are  placed  in  a  small  flask  with  100  c.c.  of  the  casein 
soda  solution,  and  a  little  chloroform  is  added.  The  mixture  is  then 
put  in  the  incubator  at  38°  C,  and  after  four  and  eight  hours  respec- 
tively is  tested  by  taking  out  10  c.c.  and  adding  to  it  with  care, 
drop  by  drop,  a  i  per  cent,  acetic  acid  solution.  If  the  solution  is 
dear,  the  casein  has  been  digested;  if  it  becomes  cloudy,  the  flask 
is  put  back  into  the  incubator  and  tested  again  after  twelve,  fourteen, 
and  twenty-four  hours.  At  the  end  of  this  time,  if  no  digestion  has 
taken  place  (if  the  solution  is  still  cloudy),  trypsin  is  absent  or  very 
markedly^diminished. 

Frank  recommends  the  use  of  the  Berkfeldt  filter  imder  pressure 
before  this  test,  in  order  to  insure  a  clear  filtrate,  but  it  is  difficult  to 
dean,  and  some  of  the  ferment  is  liable  to  be  lost. 

When  we  estimate  the  value  of  the  casein  method  we  must  remem- 
ber that  the  erepsin  in  the  intestinal  juice  and  bacterial  action  have 
some  digestive  effect  on  this  product.  Attempts  have  been  made  by 
Schittenhelm^  and  Frank  to  isolate  erepsin. 

MuUer's  Serum  Plate  Method  for  Trypsin. — ^This  method*  is  as 
follows:  A  glycerin  injection  is  first  given  to  empty  the  lower  bowel. 
The  patient  is  then  given  a  test-meal  of  150  gm.  of  meat  and  150  gm. 
of  potato  gruel,  and  several  hours  later  a  strong  laxative  is  given.  If 
the  stool  which  results  is  thick,  rub  it  up  with  glycerin  water  (10  in 
1000).  If  it  is  acid  or  neutral,  render  it  alkaline  with  soda.  Small 
drops  of  the  feces  are  then  placed  on  the  surface  of  a  serum  plate. 
This  last  consists  of  a  Petri  dish  covered  with  a  fairly  thick  layer  of 
coagulated  blood-serum.  This  is  then  placed  in  an  incubator  at 
50°  to  60°  C. 

If  an  active  proteolytic  ferment  is  present,  small  depressions  soon 
appear  in  the  serum  due  to  digestion  by  the  enzyme.  In  the  absence 
of  the  ferment  no  depressions  occur. 

The  ferment  contained  in  leukocytes  will  produce  pitting  of  the 
plate,  so  that  if  pus  or  blood  are  present  in  the  stool  the  specimen 
should  be  discarded. 

If  large  quantities  of  fat  are  present,  it  may  interfere  with  the 
test.     The  fat  should  be  first  removed  by  shaking  out  with  ether. 

Schmidt's  Nuclei  Test. — Adolf  Schmidt'  introduced  a  test  which 
depends  on  the  power  of  the  pancreatic  juice  to  dissolve  the  nuclei 
contained  in  meat.  Small  pieces  of  meat  are  hardened  in  absolute 
alcohol  and  enclosed  in  small  gauze  bags.  These  are  soaked  in 
water  for  some  hours  and  then  swallowed.  The  stool  is  searched  for 
the  bags,  and  the  contents  are  frozen,  cut,  and  then  stained  with 

*  Zentralblatt  der  Gesamt.  Physiol,  und  Pathol,  des  Stoffwechsels,  1909,  Nr.  23. 
'  Medezin  Klinik,  1909,  Nr.  16,  p.  573. 
'  Dcut.  Med.  Woch.,  1899,  Nr.  49,  p.  811. 
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hematoxin,  and  examined  for  the  presence  of  nuclei.  If  they  are 
not  found,  one  presumes  the  pancreatic  juice  has  digested  them. 
If  they  are  present,  it  is  assumed  that  the  juice  is  absent.  There  is 
a  question  as  to  how  much  the  digestion  of  the  nuclei  is  affected  by 
erepsin,  and  Klieneberger*  states  that  nuclei  have  been  found  intact 
when  the  pancreas  was  not  involved.  Einhom  disputes  the  test 
Moreover,  in  cases  of  diarrhea  the  bags  may  pass  through  so  quickly 
that  the  pancreatic  juice  has  no  chance  to  act,  and  in  cases  of  marked 
intestinal  putrefaction  the  nuclei  may  be  destroyed. 

Sahli's  Test.* — He  employs  a  gelatin  capsule  hardened  with  fonnol 
and  containing  0.5  gm.  of  iodoform,  or  one  with  0.25  gm.  of  salol. 
The  capsule  is  given  with  the  Ewald  test-meal,  and  normally  iodin 
can  be  recovered  in  the  saliva,  or  salicyluric  acid  (from  the  salol) 
in  the  urine  in  four  to  six  hours. 

A  strip  of  starch-paper  moistened  with  the  saliva  and  touched 
with  fuming  nitric  acid  gives  a  violet  or  blue  color  for  iodin — from 
the  iodoform  capsule.  The  urine  tested  with  neutral  ferric  chlorid 
solution  gives  a  violet  color  when  the  salol  test  is  used.  Sahli 
prefers  the  salol  test.  Two  or  three  of  the  salol  capsules  are  given. 
One  should  be  sure  of  the  condition  of  the  motor  function  of  the  stom- 
ach, and  this  should  be  first  investigated.  Absorption  from  the  in- 
testines would  be  interfered  with  by  a  catarrhal  condition,  and  in  case 
of  diarrhea  the  capsule  may  pass  through  unchanged.  All  these 
conditions  must  be  considered. 

Sodiiun  Fluorid  Fibrin  Test. — This  method,  devised  by  Huber 

IJI  and  Arthur,^  consists  in  soaking  strips  of  fibrin  in  a  2  per  cent,  solu- 

:J  tion  of  sodium  fluorid  for  twenty-four  hours  at  40°  C.     The  material 

^':  to  be  tested  is  then  diluted  with  an  equal  amount  of  the  sodium  fluorid 

solution,  and  the  whole  is  digested  for  a  considerable  time  at  40°  C. 

If  trypsin  is  present,  crystals  of  tyrosin  appear. 

THE  FATS  IN  THE  FECES 

Normally,  little  more  than  5  to  10  per  cent,  of  fat  escapes  absorp- 
tion. Impaired  assimilation  of  fats  and  proteins  is  more  readily 
reco^mized  than  alterations  aff"ecting  the  digestion  of  the  carbo- 
hydrates. 

Kxperinients  on  animals  have  demonstrated  that  extirpation — 
complete  or  j)artial — or  destruction  of  the  pancreas  is  attended  by  a 
defective  absorption  of  fat,  except  of  the  emulsified  fat  of  milk,  in 
which  case  a  i^eater  proportion  was  assimilated.  Similar  disturb- 
ances of  (lit^a-stion  occur  in  human  cases,  where  the  pancreas  has  been 
partially  destroyed  by  chronic  inflammation,  by  cysts,  and  by  new 
growths. 

'  Mcdizcnische  Klinik,  1910,  p.  89. 

'  Lchrhiich  dcr  Klinischen  Untersuchungs  Methoden,  1909,  p.  570. 

^  Arch,  de  Physiologic.  iSgS.  p.  622. 
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Ocdusion  of  the  duct  caused  by  calculi  or  by  tumor,  followed  by 
degenerative  changes  in  the  gland,  may  produce  the  same  effect. 

Opie^  shows  that  even  when  the  duct  of  Wirsung  is  obstructed  the 
pancreatic  juice  may  reach  the  intestine  through  the  duct  of  Santorini 
in  about  three-fourths  of  all  individuals,  and  that  often  digestion 
proceeds  with  no  manifest  impairment. 

In  estimating  whether  a  true  fatty  stool  (steatorrhea)  is  present, 
one  must  exclude  the  acholic  stool  due  to  the  absence  of  bile-pigment. 
The  acholic  stool  is  grayish  white,  ash  gray,  or  of  clay  color,  due  to  the 
absence  of  bile-pigment.  Dilute  fecal  matter  added  to  a  strong  solu- 
tion of  bichlorid  of  mercury  is  colored  red  when  unchanged  bile- 
pigment  is  present.  A  negative  sublimate  test  suggests  the  suppression 
of  bile  through  occlusion  of  the  bile-duct.  There  is  considerable  fat  in 
the  acholic  stool,  seen  microscopically  as  needle-shaped  crystals  or  in 
sheaves  of  crystals,  or,  at  times,  in  fat-droplets.  Owing  to  the  ab- 
sence of  bile  from  the  intestinal  tract,  the  emulsifying  power  of  the 
pancreatic  juice  is  diminished  and  excess  of  fat  appears. 

Moreover,  an  abnormal  quantity  of  fat  may  appear  in  the  stools 
of  healthy  individuals  after  the  ingestion  of  great  quantities  of  fat. 
The  stool  may  also  be  devoid  of  color  or  grayish  white  where  there 
is  no  jaundice  and  no  occlusion  of  the  bile-ducts,  with  stercobilin 
present  and  large  quantities  of  fat,  in  conditions  where  the  absorption 
of  fat  is  impaired,  such  as  with  tuberculosis  of  the  intestines  and 
tuberculosis  of  the  mesenteric  glands.  Fat  may  also  appear  in  excess 
in  the  stools  in  extensive  catarrh  of  the  intestines  and  in  conditions 
accompanied  by  active  peristalsis.  Only  in  the  absence  of  the  above 
conditions  is  the  presence  of  excessive  fat  in  the  stools  an  aid  to  the 
diagnosis  of  pancreatic  disease. 

Steatorrhea. — This  term  is  strictly  applied  to  those  cases  in  which 
the  fat  is  discharged  in  the  feces  as  an  oily  yellow  fluid  or  in  isolated 
masses,  visible  to  the  naked  eye. 

Opie  states  there  are  some  cases  of  pancreatic  disease  in  which  the 
feces  are  clay  colored  or  grayish  white,  frequently  with  a  metallic  or 
asbestos-like  appearance,  and  that  the  increased  quantity  of  fat  can 
be  demonstrated  only  by  microscopic  or  chemic  examination.  These 
stools  contain  fatty  acids,  neutral  fats,  and  soaps. 

Steatorrhea  may  follow  the  loss  of  pancreatic  secretion,  and  Fitz 
demonstrates  its  diagnostic  value  when  it  is  present.  Up  to  1903  he 
collected  only  29  cases  in  which  there  were  fatty  stools  in  patients 
in  whom  there  was  conclusive  evidence  of  pancreatic  disease. 

Theodor  Brugsch-  states  that  in  pancreatic  disease,  without 
jaundice,  the  average  loss  of  fat  is  64  per  cent.;  with  mild  jaundice 
associated,  the  loss  is  72  per  cent.  While  in  cases  in  which  the  bile 
is  completely  shut  off,  the  loss  of  fat  is  87  per  cent. 

A  case   of  carcinoma  has  been  reported  by  Robson  in  which 

*  Disease  of  the  Pancreas. 

*  Lehrbuch  Klinischer  Untersuchungs  Methoden,  1909,  p.  371. 
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93  per  cent,  of  the  dried  feces  was  fat,  and  with  chronic  pancreatitis 
the  fat  per  cent,  has  been  as  high  as  80  to  82. 

With  pancreatic  disease,  observ^ers  report  a  great  reducticnt  in 
split  jat. 

Fr.  Muller^  states  that  in  normal  feces  from  20  to  30  per  cent. 
of  the  fat  is  neutral  fat,  while  from  70  to  80  per  cent,  is  split  fat» 
in  the  form  of  fatty  acids  and  soaps.  With  pancreatic  disease,  the 
feces,  on  the  other  hand,  may  contain  a  diminished  proportion  of 
split  fat,  although  the  total  fat  may  not  be  increased. 

Fitz  has  collected  7  cases  of  pancreatic  disease  without  jaundice 
in  which  there  was  no  steatorrhea.  The  proportion  of  neutral  fat  was 
normal  or  less  than  normal  in  only  i  case,  while  in  the  rest  it  averaged 
56.84  per  cent. 

One  must  remember  that  cases  of  undoubted  pancreatic  disease 
occui-  in  which  there  is  no  marked  loss  of  fat,  so  that  the  absence  of 
steatorrhea  does  not  exclude  pancreatic  disease. 

The  author  has  already  referred  to  the  fact  that  though  disease 
of  the  pancreas  is  present,  that  even  with  closure  of  the  duct  of 
Wirsung,  a  patent  duct  of  Santorini  may  allow  the  escape  of  pan- 
creatic juice  into  the  intestines. 


^^_[^_^    ■    '■  '-^   '   ■    ■    ■  1^ 
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Fig.  jGj.^Bchmidt-Slokes  milk- tube  (Rijb&oti  and  Cammidge). 


Early  in  the  stages  of  the  disease,  little  change  will  occur  in  the 
fat'Content  of  the  stool,  and  if  little  fat  be  ingested  by  the  patient  or 
milk  be  taken,  in  which  form  the  emulsified  fat  is  readily  absorbed, 
no  noticeable  difference  would  cx^cnr. 

Some  have  also  offered  the  theory  that  there  is  an  increase  in  the 
activity  of  the  stomach  lipase. 

One  must  consider  all  these  possibilities,  and  hence  early  diagnosis 
is  often  difficult  and  frequently  impossible. 

In  order  to  estimate  the  amount  of  fat  in  the  stools,  it  is  necessary' 
to  employ  a  test-meal  containing  known  amounts  of  fat.  One  can 
employ  the  Schmidt-Strassburger  test-diet  or  Steele*s  modification, 
as  under  Testing  the  Intestinal  Functions,  or  that  recommended  by 
Brugsch,  which  consists  of  2  liters  of  milk,  150  grams  of  white  bread, 
and  50  to  100  grams  of  butter.  With  this  meal  a  capsule  of  carmine 
is  given  to  identify  the  resulting  stool.  It  would  seem  best  to  di\nde 
this  into  two  or  even  tliree  meals. 

The  characteristics  of  a  fatty  stool  have  already  been  described. 

Robson  and  Cam  midge  describe  a  special  method  of  their  own  for 
determining  the  fat  in  the  feces.     Their  technic  is  as  follows: 

''  They  employ  two  dry,  clean  Schmidt-Stokes  milk  tubes,  which 

they  label  '  A  '  and  '  B  '(Fig.  363).      Bach    is    provided    with  a 

•Zeit.  fiir  Klin.  Med.,  xii,  p.  51.  i^^T- 
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10  c.c.  mark.  About  i  gram  of  finely  powdered  feces,  which  have 
been  dried  on  a  water-bath,  is  introduced  into  the  lower  bulb  of  each 
tube, 

**The  residue,  on  the  watch-glass  used  for  weighing  and  on  the 
sides  of  the  short  funnel  through  which  the  powder  is  poured  into  the 
tubes,  is  washed  down  by  a  fine  jet  from  a  wash  bottle,  which  for  A 
tube  contains  hydrochloric  acid  (i :  3),  and  for  B  tube,  plain  water. 

"  The  sides  of  the  tubes  are  also  washed  until  all  is  collected  in  the 
lower  bulbs,  and  the  tubes  are  each  filled  with  solution  to  the  10  c.c. 
mark. 

**  Tube  A  is  then  heated  in  boiling  water  for  twenty  minutes,  rotat- 
ing it  occasionally  so  as  to  thoroughly  mix  its  contents.  After  it  is 
cooled,  both  tubes  are  filled  to  the  50  cc.  mark  with  ether.  They 
are  then  tightly  corked  and  inverted  about  forty  times,  so  that  all  the 
material  runs  from  bulb  to  bulb  at  each  turn.  Each  tube  is  then 
rotated  between  the  hands  and  then  allowed  to  stand  for  half  an  hour 
or  more,  so  that  the  solid  residue  may  collect  in  the  lower  bulbs.  The 
upper  layers  of  ether  in  the  tubes  should  be  clear  and  free  from  solid 
particles. 

**  Draw  off  from  each  tube  20  c.c.  of  the  ethereal  extract  with  a 
pipet,  and  place  each  in  a  COj  flask  of  known  weight,  also  noting  the 
amount  of  ether  left  in  the  two  tubes. 

**The  ether  in  each  flask  is  then  evaporated,  the  residue  dried 
on  a  water-bath,  and  the  flasks  are  again  weighed. 

*'  From  the  amount  of  extract  yielded  by  the  20  c.c.  of  ether,  and 
the  quantity  of  ether  left  in  the  tubes,  the  total  amount  yielded  by 
the  weight  of  dried  feces  used  may  be  calculated,  and  from  this  the 
percentage  in  the  stool  may  be  determined. 

**  The  result  from  tube  A  gives  the  total  fat  in  the  feces,  i.  e.,  neu- 
tral fats,  free  fatty  acids,  and  combined  fatty  acids  or  soaps;  since 
the  latter  are  decomposed  by  boiling  with  hydrochloric  acid  and  are 
thus  rendered  soluble. 

*'  The  residue  from  B  tube  represents  the  neutral  fats  and  fatty 
acids,  as  the  soaps  are  undissolved  by  the  ether. 

**  The  difference  between  the  two  gives  the  proportion  of  saponi- 
fied fat.  Other  substances  in  the  feces  are  negligible.  For  conve- 
nience we  may  say  tube  A  gives  the  total  fat,  tube  B,  the  '  neutral 
fat ',  and  the  difference  between  the  two,  the  '  fatty  acid.' 

'*  Robson  recommends  testing  the  solid  residue  of  tube  B  for  ster- 
cobilin.  The  contents  of  B  are  filtered  off,  then  extracted  with  acid 
alcohol,  the  extract  neutralized  with  ammonia,  and  then  mixed  with  a 
quantity  of  10  per  cent,  zinc  acetate  in  alcohol.  The  precipitate  is 
removed  by  filtration  and  the  clear  filtrate  examined  through  a  lens 
against  a  black  background. 

"  A  green  fluorescence  indicates  the  presence  of  stercobilin.    The 
intensity  of  the  color  varies  with  the  amoimt  of  the  pigment." 
The  total  absence  of  pancreatic  juice  and  bile,  however,  does  not 
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always  put  an  end  to  the  fat-splitting  process  in  the  intestines ;  by  the 
organisms  of  the  colon  group  fats  are  converted  into  glyct^rin  and 
fatty  acids  in  the  lower  part  of  the  small  intestine.  Absorption  will 
be  diminished*  and  they  will  be  largely  excreted  in  the  feces.  The 
appearance  of  a  larger  proportion  of  saponified  fat  in  the  stools  than 
would  be  expected  in  some  cases  of  severe  pancreatic  disease  is  prob- 
ably explained  in  this  way. 

The  author  has  already  referred  to  the  influence  of  simple  biliar}^ 
obstruction,  defective  gastric  digestion,  excess  of  fat  in  the  diet,  dis- 
ease of  the  intestinal  mucosa,  intestinal  tuberculosis,  tubercular 
peritonitis,  etc.,  which  would  all  influence  the  excretion  of  fat,  and 
which  must  be  excluded. 

Color  of  ^e  Stool  in  Steatorrhea.^The  white  appearance  of  the 
feces  due  to  diminution  or  exclusion  of  the  pancreatic  secretion 
from  the  intestines  can  be  attributed  chiefly  to  the  presence  of  excess 
of  fat,  especially  the  crystalline  fatty  acids.  It  is  believed  to  be 
partly  due  to  the  reducing  action  of  bacteria  growling  anerobically 
in  an  acid  medium.  Miiller  has  attributed  it  chiefly  to  the  absence 
of  bile  through  the  blocking  of  the  biliary  passage.  When  such 
occurs  it  would  be  a  ctmtributory  factor,  but  it  can  be  demon- 
strated that  bile  is  present  in  some  cases. 

THE  USE  OF  PANCREATIC  ENZYMES  AS  AN  AID  TO  DIAGNOSIS* 
PANCREATIC  INFANTILISM 

In  the  case  of  animals  in  whom  the  pancreas  had  been  removed, 
it  was  found  possible  to  increase  the  assimilation  of  fats  and  proteins 
by  the  administration  of  fresh  pancreas. 

Pancreatic  Infantilism. — B  ram  well  ^  describes  a  case  in  which  he 
believed  that  retarded  development  was  due  to  deficient  pancreatic 
action.  The  patient,  eighteen  years  of  age,  had  suffered  from  diar- 
rhea for  nine  years^  and  there  was  arrested  development  after  the 
age  of  eleven.  There  were  disappearance  of  diarrhea  and  a  rapid 
increase  in  weight  after  the  administration  of  a  glycerin  extract  of  the 
pancreas. 

Thompson-  and  RentouP  record  similar  instances,  though  Herler 
is  inclined  to  attribute  them  to  chronic  intestinal  putrefaction, 

Robson  and  Cammidge  report  a  case  of  chronic  pancreatitis 
demonstrated  by  operation,  in  which  after  the  administration  of 
*'  pancreon  "  the  neutral  fat  w^as  diminished  over  40  per  cent.»  and  tbe 
fatty  acid  increased  ri  per  cent,  in  the  stools. 

The  use  of  pancreatic  extract  might,  therefore,  be  of  scrpftc  aid  0 
diagfwsis,  especially  if  improvement  in  the  stools,  with  diminished 
fat  excretion,  resulted  there frmn.  This  would  suggest  at  once  pan- 
creatic deficiency. 

*  Scottish  Med.  and  Surg.  Jour.,  1904,  xiv,  321, 
-  Robson  and  Cammidge. 
'Brit.  Med.  Jour.,  19^.  ih  lou. 
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Azotorrliea.^ — The  presence  of  unaltered  muscle-fibers  in  the  feces 
is  significant  of  disturbance  of  protein  digestion. 

Fitz*  found  only  8  cases  in  which  this  occurred  in  pancreatic 
disease.  Examination  should  be  made  under  the  microscope,  where 
the  muscle-fiber  is  readily  recognized  (Fig.  364). 

Rarely,  undigested  muscle  can  lie  detected  in  the  stool  with  the 
naked  eye.  In  forming  proper  judgment,  one  must  exclude  an  ex- 
cessive meat  diet,  and   also  cases  in  which  for  any  reason  there  is 


^. 
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Fig.  364. — Microscopic  characters  of  the  residues  met  with  in  the  stools  in 
cases  of  pancreatic  disease  and  bihary  obstruclion:  a,  Striated  muscle-fil>ers ;  b, 
fat  globules:  c,  free  fatty  acid  crystals;  d,  combined  fatty  acid  (soap)  crystals 
(Robson  and  Cammtdgc) 


increased  peristalsis,  as  in  intestinal  catarrh,  or  intestinal  putrefaction 
with  secondary  diarrhea. 

In  such  event,  the  contents  are  hurried  through  the  intestines  be- 
fore they  can  be  digested.  The  stomach,  moreover,  digests  the  con- 
nective tissue  of  meat,  and  deficient  gastric  digestion  would  lead  to 
imperfect  digestion  of  muscle,  since  the  meat  fil>ers,  under  such 
conditions  entering  the  intestines,  hound  together  by  connective  tissue, 
would  l^e  attacked  less  rapidly  by  the  pancreatic  juice.  Undigested 
meat  fibers  would  thus  readily  pass  through  the  intestinal  canaL 

Nitrogen  in  the  Feces. — lender  normal  conditions  only  5  to  6 
per  cent,  of  nitrogen  is  lost  in  the  feces.  In  a  case  of  pancreatic 
diabetes,  Hirschfeld^  recovered  32  per  cent,  of  the  nitrogen  ingested 

1  Trans.  Cong,  of  Amer.  Phys,  and  Surg.,  1903,  vi,  36. 
^Zeit.  f,  Klin,  Med.,  1891,  xiv,  294, 
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Vfc^th  the  food.  In  pancreatic  disease  without  Jaundice,*  the  loss 
nitrogen  is  2 1  per  cent. ;  while  if  jaundice  is  present*  it  may  reach 
per  cent, 

CARBOHYDRATES  IN  THE  STOOL.    PANCREATIC  DIASTATIC 

FERMENTS 

Though  extirpation  of  the  pancreas  in  animals  causes  disturbance 
of  the  digestion  of  the  carbohydrates,  so  that  an  increased  proportion 
of  starch  ingested  reappears  with  the  feces,  (Jpie  holds  that  the  de* 
termination  of  the  undigested  carbohydrates  in  the  human  being 
acquires  no  significance  for  the  diagnosis  of  pancreatic  disease. 

Robson  and  Cammidge  find  that  though  in  some  instances  of 
pancreatic  disease  a  larger  proportion  of  carbohydrates  than  nor- 
mal is  found  in  the  feces*  this  is  not  constant  even  in  marked  cases. 
The  fact  that  the  patient,  in  spite  of  an  abundant  carb<:>hydrate  diet, 
loses  weight,  points  to  a  diminished  assimilation  of  carbohydrates  in 
excess  of  the  conditions  indicated  by  the  feces,  and  hence  the  figures 
given  by  analysis  of  the  stool  are  not  the  true  index  of  the  loss  of 
carbohydrates  to  the  organism. 

The  difference  between  the  quantity  assimilated  and  that  found 
in  the  stools  is  probably  explained  by  bacterial  action. 

The  influence  of  a  pathologic  condition  of  the  fecal  flora  (see 
Testing  the  Intestinal  Functions)  must  also  be  considered.  Hyper- 
chlorhydria  would  be  productive  of  fermentation  of  the  carbohy- 
drates in  the  stomach,  and  catarrh  of  the  intestines  T,vould  have  an 
influence.  One  is,  therefore,  compelled  to  arri\e  at  definite  conclu- 
sions after  a  process  of  careful  elimination. 

Wohlgemuth-  introduced  the  method  of  estimating  the  diastatic 
ferments  in  the  feces. 

Wynhausen^  employs  the  following  method  : 

"  Five  c.c,  of  a  1  per  cent,  solution  of  soluble  starch  (Kahlbaum) 
are  each  placed  in  several  test-tubes  of  the  same  size,  and  graduated 
quantities  of  the  filtrate  of  a  thin  stool  are  added  to  each.  The  tubes 
are  placed  in  an  incubator  at  40°  C,  for  twenty-four  hours.  At  the 
end  of  this  period  they  are  filled  to  within  a  finger- bread tli  of  the  top 
with  distilled  water.  To  each  is  then  added  i  drop  of  one-tenth 
normal  solution  of  iodin  and  the  resulting  color  is  noted.  If  the  starch 
is  undigested,  a  blue  color  results;  if  erythrodextrin  is  present,  it  is 
red;  if  complete  digestion  has  occurred  (achroodextrin),  the  solution  is 
colorless. 

"  To  calculate  the  amount  of  ferment,  if  i  c.c.  of  the  filtrate  digests 
I  c.c.  of  soluble  starch  (Kahlbaum)  in  twenty- four  hoiu^s  at  ;^H^  C, 
the  filtrate  has  a  concentration  of  one  diastatic  unit.  If  one- tenth  of 
I  c.c.  of  the  filtrate  is  added  to  5  c.c.  of  the  starch  solution,  and  the 

*  Lyle,  N.  Y.  Med.  Jour..  May  28.  191a 

^  Zeitschr:  fiir  Biochemie,  ix,  190S. 

^  Berlin.  Klin.  Woch.,  July,  1909.  p^  1406. 
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mixture  is  colorless  on  adding  i  drop  of  the  decinormal  iodin  solu- 
tion, digestion  has  taken  place.  Therefore,  i  c.c.  of  the  filtrate  added 
to  I  c.c.  of  the  starch  solution  equals  lo  X  5  or  50  units." 

Wynhausen  believes  the  normal  number  of  units  should  be  about 
500  to  600,  or  even  up  to  2000.  If  the  total  number  of  units  is  as  low 
as  50  to  60,  there  is  an  interference  with  the  flow  of  pancreatic  juice. 
Lyle  shows  that  considerable  caution  must  be  exercised  in  this 
estimation,  as  the  units  may  be  only  60,  with  a  normal  evacuation, 
and  in  the  same  case,  after  a  dose  of  Carlsbad  salts,  be  increased  to 
600.  The  method  of  producing  the  stool  must,  therefore,  be  con- 
sidered. 

Fedeli*  and  Romani  describe  the  following  method  for  estimating 
the  diastatic  function  of  the  pancreas: 

"  To  I  c.c.  of  saliva  add  5  c.c.  of  the  patient's  gastric  juice.  Shake 
the  mixture,  and  in  half  an  hour  add  sufficient  of  a  i  per  cent,  sodium 
carbonate  solution  to  render  it  slightly  alkaline.  To  this  add  20  c.c. 
of  a  10  per  cent,  starch  paste  and  place  in  a  thermostat  at  37°  C.  for 
two  hours,  shaking  it  repeatedly. 

"  Estimate  the  amount  of  sugar  formed. 

"Then  add  10  c.c.  of  an  aqueous  solution  (i  :  4)  of  feces  to  the 
above,  and  leave  in  an  incubator  for  twelve  hours,  when  the  sugar 
formed  is  again  estimated.  The  difference  between  the  two  quantities 
of  sugar  represents  the  degree  of  pancreatic  diastatic  function." 

GENERAL  CHARACTER  OF  THE  STOOL 

With  advanced  pancreatic  disease  the  stools  are  frequently  bulky, 
soft,  white,  and  usually  have  an  acid  reaction  and  a  peculiar  odor. 
This  appearance  does  not  always  occur,  however.  There  is  an 
abnormal  quantity  of  undigested  material,  especially  of  fat,  and  also 
marked  fermentation  is  present. 

Reaction  of  the  Stool. — Out  of  80  cases  of  pancreatic  disease 
reported  by  Robson  and  Cammidge,  the  fresh  feces  had  an  acid 
reaction  in  58  patients;  in  16  they  were  neutral  or  amphoteric,  and 
in  6  they  were  alkaline. 

Jaundice  appeared  to  exert  little  effect  on  the  reaction  of  the 
stools  when  the  pancreas  was  also  diseased.  With  jaundice  without 
pancreatic  disease,  and  in  patients  where  calculi  were  present  in  the 
biliary  passages,  but  no  bile-pigment  in  the  urine,  the  stools  were 
usually  alkaline. 

The  peculiar  sour  odor  of  the  stools  in  pancreatic  cases  is  probably 
due  to  the  free  fatty  acids. 

In  the  fatty  stools  of  jaundice  Strassburger  noted  a  diminution 

in  the  number  of  bacteria,  and  probably  there  is  a  lessened  degree  of 

intestinal  putrefaction  in  these  cases,  even  though  the  bile  is  believed 

to  possess  antiseptic  properties.     If,  however,  the  amount  of  protein 

*  Riforma  Medica,  Sept.  20,  1909. 
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is  increased,  putrefaction  may  occur  as  a  result  of  affections  of  the 
pancreas  or  intestines,  and  the  feces  may  become  alkaline. 

Enteritis  or  chronic  colitis^  which  may  be  associated  with  pan- 
creatic disease,  may  account  in  some  for  the  alkaline  reaction  of  the 
stool, 

CHANGES  IN  THE  URINE  IN  PANCREATIC  DISEASE 

indicanuria. — Opposing  theories  are  held  as  to  the  relation  of 
pancreatic  disease  to  indicanuria. 

Herter  believes  that  since  a  reduced  secretion  of  pancreatic  juice 
is  followed  by  an  impaired  digestion  of  proteins*  the  latter  are  lia- 
ble to  l>e  attacked  by  bacteria,  the  urine  showing  the  signs  of  in- 
testinal putrefaction  Undicaouria),  holding  that  on  exclusion  of  the 
bile  and  pancreatic  juice  there  is  an  excess  of  indican,  and  that  the 
ethereal  sulphates  are  increased^  their  proportion  to  preformed  sul- 
phates rising  to  i :  6  or  even  i :  i ;  while  the  normal  prop^irtion  is  i :  lo. 
Other  observers  believe  that  absence  of  indican  and  a  diminution  of 
ethereal  sulphates  are  an  indication  of  pancreatic  disease.  One  may 
say  that  diminished  secretion  of  the  pancreas  provides  conditions 
under  w^hich  putrefaction  may  occur. 

Robson  Ix^lieves  that  the  presence  of  indicanuria  and  an  excess  of 
ethereal  sulphates  in  the  urine  probably  shows  an  associated  enteritis. 

Bile  in  the  Urine. — Diseased  conditions  of  the  pancreas,  or  chole- 
hthiasis  which  may  obstruct  the  passage  of  bile  into  the  intestines,  may 
produce  jaundice,  and  the  appearance  of  bile  in  the  urine.  The  latter 
may  in  some  cases  be  of  a  deep  yellow  or  brown  color,  and  gives  the 
reaction  for  bile-pigment.  Bilious  urine  and  jaundice  are  not  con- 
stantly found. 

Urobilin. — If  the  bile  is  completely  shut  off  from  the  intestines,  no 
urobilin  is  found  in  the  urine.  When  urobilin  is  present  in  the  utin£, 
there  is  some  escape  of  bile  into  the  intestines,  even  though  there  is 
an  apparently  complete  obstruction  of  the  duct. 

Azotuiia. — An  increased  excretion  of  nitrogen  compounds  in  the 
tirine  is  believed  to  result  from  disturbances  of  intestinal  digestion, 
and  to  be  closely  related  to  putrefactive  changes  in  the  intestines. 
This  condition  is  not  constant  in  diseases  of  the  pancreas,  though  it 
does  occur  with  diabetes.  In  many  cases  of  pancreatitis  the  excre* 
tion  of  urea  is  not  excessive  and  the  total  nitrogen  is  within  normal 
limits. 

Phosphates,— These  are  stated  by  some  to  be  increased  in  dis- 
eases of  the  pancreas,  but  there  is  probably  no  marked  variation- 
This  is  true  also  of  the  chlorids. 

Acetonuria.— Experimentally,  extirpation  of  the  pancreas  in 
animals  may  result  in  the  appearance  of  acetone,  diacetic  acid,  and,  al 
times,  of  ^-oxybutvTic  acid  in  the  urine.  Acetone  and  diacetic  add 
have  been  found  in  the  urine  in  a  large  percentage  of  cases  of  acute 
pancreatitis,  and  in  nearly  one- third  of  the  cases  of  chronic  pancrea- 


BfBTHODS  OP  DIAGNOSIS  IN   PANCREATIC  DISEASE  907 

litis  and  of  malignant  growth  which  have  been  examined  for  these 
bodies.  Acetone  bodies  occur  with  diabetes^  with  wasting  diseases, 
in  postanesthetic  poisoning,  with  gastro-intestinal  diseases,  with  the 
cyclic  vomiting  of  children,  with  the  toxemic  vomiting  of  pregnancy, 
with  puerperal  eclampsia,  with  phosphorus-poisoning,  with  acute 
yellow  atrophy  of  the  liver  and  other  diseases  of  that  organ,  with 
fevers,  with  scurvy,  starvation  (especially  in  women  and  children), 
etc.  Carbohydrate  starvation  may  also  produce  acidosis.  The 
condition  is  not  idiopathic  to  pancreatic  diseases  or  to  pancreatic 
diabetes.  It  is  now  believed  that  the  acetone  bodies  are  formed 
chiefly  from  the  storage  fats  within  the  system,  and  not  within  the 
intestinal  tract. 

Calcium  Oxalate. — These  crystals  have  been  found  in  many  cases 
of  chronic  pancreatitis,  and  diabetes  has  been  occasionally  observed 
to  follow  long-continued  oxaluria.  Part  of  the  calcium  oxalate  is 
undoubtedly  derived  from  the  food,  and  oxaluria  may  be  the  direct 
result  of  intestinal  fermentation.  The  writer  believes  it  has  no  sig- 
nificance as  to  pancreatic  disease. 

Carbohydrates. — Alimentary  Glycosuria. — The  liver  is  limited  in 
its  ability  to  transform  glucose  into  glycogen,  and  if  an  excess  of  sugar 
is  absorbed  from  the  alimentary  tract  the  quantity  of  sugar  in  the 
blood  is  increased  and  is,  consequently,  excreted  in  the  urine  (ali- 
mentary glycosuria).  A  normal  person  can  assimilate  from  150  to  250 
grams  of  glucose  after  fasting.  Therefore,  Kraus  advises  giving  100 
^grams  of  dextrose  (grape-sugar)  in  250  c.c.  of  tea  or  water  two  hours 
after  breakfast,  on  the  fasting  stomach,  and  testing  the  urine  for 
sugar  two  or  three  hours  later.  If  this  is  found,  there  is  a  possi- 
bility of  pancreatic  disease,  showing  the  metabolic  function  of  the 
pancreas  is  at  fault. 

Temporary  glycosuria  occurs  with  a  variety  of  injuries  or  opera- 
tions on  the  nervous  system,  with  neurasthenia,  traumatic  neurosis, 
some  forms  of  mental  debility,  after  the  use  of  large  quantities  of  car- 
bohydrates, acute  febrile  conditions,  alcoholism,  with  exophthalmic 
goiter,  acute  diseases  of  the  brain  and  meninges,  mania,  paralysis, 
and,  in  some  cases,  with  cirrhosis  of  the  liver.  It  is  present  with 
asph)rxiation,  carbon  monoxid  poisoning,  after  an  excessive  dose  of 
morphin,  curare,  etc.  It  shows  pancreatic  disease  to  be  present  in 
about  65  per  cent,  of  cases.  Persistent  glycosuria  is  suggestive  of 
-diabetes.     Fehling's  test  will  disclose  the  presence  of  sugar. 

The  Cammidge  Pancreatic  Reaction. — ^This  reaction  consists  in 
the  demonstration  in  the  urine,  when  treated  by  a  special  chemic 
procedure,  of  certain  crystals  of  a  definite  morphology  and  a  certain 
characteristic  solubility.  Their  composition  is  unknown,  according 
to  Cammidge,  though  the  substance  on  hydrolysis  yields  a  body 
giving  the  reactions  of  pentose,  probably  an  osazone.  The  specific 
reaction  that  is  secured  is  believed  to  be  due  to  an  inflammation  of 
the  pancreas.     It  has  also  been  found  in  a  percentage  of  cases  of 
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carcinoma  of  the  pancreas,  due  to  an  inflammatory  zone  about  the 
nc'<*plasm. 

The  ''  A-reaction  '*  and,  later,  a  differential  test,  the  '*  B-reaction/* 
were  first  employed.  It  was  found  that  errors  in  technic  w^ere  apt  to 
occur,  and  that  much  depended  on  the  individual  equation.  The 
*Wmproved'*  or  "  C-reaction '*  is  now  employed. 

The  techuic  of  C -reaction,  as  described  by  Cammidge,  is  as 
follows: 

**The  urine  should  be  freed  from  albumin  by  boiling  with  acetic 
acid  and  from  sugar  by  fermentation,  when  they  are  present.  Then 
filter  it  several  times  tlirough  the  same  paper.  A  specimen  of  the 
twenty-four-hour  urine  should  I^e  employed,  though  the  mixed  night 
and  morning  specimen  can  l3e  used. 

'*  Forty  c,c.  of  the  clear  filtrate  are  mixed  with  2  c,c.  of  strong 
hydrochloric  acid  (sp,  gr,  1.16),  and  the  mixture  is  gently  boiled  on  a 
sand-bath  in  a  small  flask  which  is  fitted  witli  a  funnel  condenser. 
The  flask  is  cooled  in  a  stream  of  water  and  the  contents  made  up  to 
40  c.c.  with  cold  distilled  water.  Then  8  grams  of  lead  carbonate 
are  slowly  added  to  neutralize  the  excess  of  acid,  and  the  solution 
should  Ix'  allowed  to  stand  a  few  minutes.  It  is  again  cooled  in  run- 
ning water  and  filtered  through  a  well -moistened  and  close-grained 
filter-paper  until  the  contents  are  perfectly  clear.  Several  filtrations 
may  be  required. 

**  The  acid  filtrate  is  shaken  well  with  8  grams  of  tribasic  lead  ace- 
tate and  the  resulting  precipitate  filtered  out.  A  clear  filtrate  should 
be  secured,  filtering  lx?ing  performed  several  times  if  necessary. 

"The  excess  of  lead  in  solution  is  removed  by  a  stream  of  sul- 
phuretted hydrogen  or.  preferably,  the  filtrate  is  shaken  well  m\h 
4  grams  of  powdered  sodium  sulphate,  and  the  niLxture  then  heated 
to  the  boiling-point-  It  is  then  cooled  to  as  low^  a  temperature  as 
possible  in  a  stream  of  running  water  and  the  w^hite  lead  sulphate 
precipitate  is  filtered  out, 

*'  Ten  e,c.  of  the  clear,  transparent  filtrate  are  diluted  up  to  17 
ex.  with  distilled  water,  and  to  it  are  added  2  grams  of  sodium  ace- 
tate, 0.8  grams  of  phenylhydrazin  Iiydrochlorate,  and  i  ex.  of  a  5a 
per  cent,  acetic  acid.  This  is  placed  in  a  small  flask  with  a  funnel 
condenser  and  boiled  in  a  sand-bath  for  ten  minutes.  It  is  filtered 
w^hile  hot  through  a  small  filter-paper  moistened  with  hot  water 
into  a  test-tube  provided  with  a  15  ex.  mark.  If  the  filtrate  falls 
short  of  the  15  ex.  mark,  it  is  made  up  to  this  point  by  tlie  addition 
of  hot  distilled  water,  and  the  mixture  is  stirred  with  a  glass  rod.  In 
well-marked  cases  of  pancreatic  inflammation  a  light  yellow  floccu- 
lent  precipitate  should  appear  in  a  few  hours,  but  in  less  marked  cases 
it  may  be  necessary  to  leave  the  preparation  over  nighL" 

Under  the  microscope  the  precipitate  is  found  to  consist  of  long, 
flexible,  light  yellow  and  hair- like  crystals,  arranged  in  delicate  sheaves 
(Fig*  365) »  which  disappear  in  ten  to  fifteen  seconds  w^hen  irrigated 
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with  a  33  per  cent,  solution  of  sulphuric  acid  A  microscopic  examina- 
tion must  always  be  made, 

Cammidge  recommends  a  control  experiment  to  exclude  traces  of 
sugar  which  may  be  undetected  by  the  ordinary  tests.  He  treats 
40  c.c.  of  urine  in  the  same  way  as  just  described,  only  that  it  is  not 
boiled  with  hydrochloric  acid. 

The  urine  should  be  fresh,  and  if  alkaline  should  be  acidified  with 
hydrochloric  acid  before  testing. 

Dextrose,  when  present,  should  be  removed  by  fermentation  after 
the  urine  has  been  boiled  with  the  hydrochloric  acid,  and  the  excess 
neutralized.  If  calcium  chlorid  has  been  given,  which  is  advocated 
in  all  pancreatic  cases  before  operation,  it  interferes  with  the  test. 


Fig.  365— Improved  or  C-  ("  pancreatic")  reaction  crystals  from  a  case  of 
chronic  pancreatitis  with  gall-stones  in  the  common  bile-duct  ( X  200)  (Robson 
and  Cammidfire). 


and  Cammidge) 

Robson  and  Cammidge^  report  the  reaction  positive  in  every  case 
of  acute  and  chronic  pancreatitis— 67  cases  in  all;  and  that  in  16  cases 
of  carcinoma  it  was  found  in  4  (25  per  cent.).  In  50  normal  cases  it 
was  absent,  while  in  117  cases  of  gall-stones,  etc.,  with  no  pancreatic 
disease,  it  was  present  only  four  times.  In  75  per  cent,  of  diabetics 
there  was  a  positive  result. 

Opie^  states  that  the  pancreatic  reaction  has  been  obtained  in  a 
large  number  of  cases  in  which  pancreatic  disease  has  been  demon- 
strated or  suspected;  but  the  reaction  may  occur  without  pancreatic 
disease  and  is  sometimes  absent  when  a  lesion  of  the  gland  is  present. 

*  The  Pancreas. 

*  Disease  of  the  Pancreas,  19 10. 
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Schumm^  reports  unfavorably,  while  Ochsner  believes  tliat 
further  development  of  the  test  is  necessary. 

Kxeinitz-^  found  the  results  were  in  accord  in  80.  per  cent,  of  his 
operative  findings »  though  positive  reactions  cxrcurred  in  diseases  of 
the  intestinal  tract,  biliary  tract,  diabetes^  and  in  carcinoma  of 
other  organs  than  the  pancreas. 

Deaver**  reports  154  reactions,  and,  more  recently,  197  additional 
casesp  and  now  summarizes  351  in  alL* 

In  all  the  cases  in  which  the  condition  of  the  pancreas  was  ac- 
curately determined  by  Deaver  at  the  time  of  operation,  the  pan- 
creatic reaction  was  obtained,  on  an  average,  only  two  and  a  half  times 
as  frequently  when  the  pancreas  was  affected  as  w^hen  it  was  not. 
He  holds  that  there  is  a  degree  of  dependance  for  this  reaction  in 
pancreatic  disease,  but  that  it  is  not  as  intimate  as  we  had  been  led 
to  hope.  More  recently  he  finds  only  about  25  per  cent,  positive 
reactions  corresponding  to  operative  findings.^ 

Speese'  and  Goodman  found  the  reaction  positive  in  cases  of 
injury  of  the  pancreas  or  in  hemorrhagic  pancreatitis,  but  inconstant 
in  subacute  pancreatitis. 

Swan^  and  Gilbride  believe  it  an  error  to  interpret  every  positive 
reaction  as  indicative  of  organic  disease  of  tlie  pancreas. 

Roper  and  Stillman*^  carried  out  a  series  of  studies  on  the  Cammidge 
reaction,  and  found  that  results  varied  in  the  same  patient,  apparently 
due  to  accidental  occurrences. 

They  conclude  that  the  C-reaction  of  Cammidge  does  not  rest 
on  a  sound  scientific  basis. 

The  author  has  tested  the  reaction  in  a  number  of  patients. 
In  a  recent  case,  for  example,  of  far-advanced  chronic  pancreatitis 
with  marked  steatorrhea,  repeated  examinations  showed  a  negative 
Cammidge.  He  must  confess  that  he  has  been  disappointed  in  his 
results  secured  as  an  aid  to  diagnosis.  He  still  employs  it  as  routine 
to  further  test  it,  though  skeptical  as  to  its  value. 

Other  Urinary  Tests  in  Pancreatic  Disease*— Wohlgemuth  has 
advised  estimating  the  diastatic  ferment  in  the  urine  as  a  means  of 
diagnosis  of  pancreatitis. 

He  suggests  in  a  suspected  case  that  the  urine  should  be  examined 
daily,  and  a  decided  increase  in  the  diastatic  ferments  should  be  re- 
garded as  indicating  an  interference  to  the  flow  of  the  pancreatic  juice* 

If  I  c.c.  of  urine  digests  j  c.c.  of  soluble  starch  (Kahlbaum)  in 

tw^enty-four  hours  at  38^  C,  this  urine  has  a  diastatic  concentration 

of  one  diastatic  itnit. 

'  Munch.  Mediz.  Wcscheiischr.,  1909,  Nos.  37  and  40. 

^  Arch,  f.  Verdaungskr,,  1909,  xv,  53. 

^  Artie r.  Joun  Med.  Sci,»  Dt^L^.  1910. 

^  Jour.  .'\mcr.  Med.  Assoc.,  April  15,  1911. 

''  Ibid.*  July  I,  19J  I, 

f  Amer.  Jour.  Med,  Sci.,  1909,  cxxxviit.  108. 

'N,  Y.  Med,  Jour,,  tqio,  xci.  781,  852. 

*Arch.  of  Int.  Med.,  Feb.,  ign,  PP^  252-258, 
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The  formula  for  y  c.c.  of  urine  and  5  c.c.  of  starch  is  -^  X  5 
(i  c.c.  Starch)  =  diastatic  unit. 

Fat'Splitting  Ferment. — Opie^  found  in  i  case  of  acute  pancrea- 
titis with  fat  necrosis  evidence  of  a  fat-splitting  enzyme  in  the  urine. 

Hewlett'  has  also  demonstrated  experimentally  that  an  injury 
to  the  pancreas  may  cause  a  fat-splitting  enzyme  to  appear  in  the 
urine.  In  subacute  and  chronic  pancreatitis  Robson  and  Cammidge 
found  no  fat-splitting  enzyme  present. 

Lipuria. — Bowditch  and  Clark  describe  the  appearance  of  fat- 
globules  in  the  ilrine  in  cases  of  cancer  of  the  pancreas.  They  have 
also  been  found  in  acute  pancreatitis,  and  Robson  reports  them  in 
I  case  of  chronic  pancreatitis.  Lipuria  at  times  occurs  with  diabetes 
mellitus.  It  has  been  found  in  other  conditions  and  is  not  diag- 
nostic of  pancreatic  disease. 

THE  BLOOD  IN  DISEASES  OF  THE  PANCIUSAS 

In  the  more  chronic  and  more  advanced  cases  there  is  generally 
a  secondary  anemia,  with  reduction  in  the  red  cells.  The  hemo- 
globin does  not  seem  to  suffer  a  proportional  decrease  with  the  red 
cells  and  the  hemoglobin  index  may  even  be  quite  high.  Often  the 
ratio  of  the  leukocytes  is  unaltered,  though  Woolsey  has  reported 
leukocyte  counts  from  17,600  to  39,000  in  3  cases  of  acute  pan- 
creatitis.    The  polynuclears  should  also  be  determined. 

Pancreatic  Hemolysin. — Friedeman'  has  demonstrated  the  pres- 
ence of  a  strongly  active  autohemolysin  in  the  pancreatic  juice,  and  that 
when  this  enters  the  circulation  through  tissue  destruction  it  brings 
about  the  same  results  as  other  hemolytic  substances.  In  some  pan- 
creatic affections  there  is  a  tendency  to  general  hemorrhage ;  thus,  in 
cancer  of  the  head  of  the  pancreas,  in  pancreatitis  with  jaundice 
(believed  to  be  partly  due  to  cholemia),  and  also  in  pancreatitis  with- 
out jaundice. 

Coagulation  of  the  Blood. — The  coagulation  time  of  the  blood  is 
increased.  This  feature  is  of  considerable  importance,  as  severe 
postoperative  hemorrhage  may  occur  in  cases  in  which  the  pancreas 
is  involved.  The  writer  believes  the  determination  0}  the  coagulation 
time  of  the  blood  may  in  some  cases  he  0}  assistance  in  diagnosis. 

Conclusions. — The  author  would  first  recommend  that  in  every 
case  of  suspected  pancreatic  disease  the  functions  of  the  stomach, 
both  motor  and  secretory,  should  be  examined,  so  that  the  digestive 
function  of  this  organ  can  be  taken  into  consideration  in  making  one's 
deductions. 

The  general  test  of  the  iniestifial  functions,  as  described  on  pages 
492  to  500  by  the  Schmidt-Strassburger  diet,  should  then  be  made. 

*  Johns  Hopkins  Hosp.  Bull.,   1902,  xiii,   117;  also  Kastic  and  Loevenhart, 
Amer.  Chem.  Jour.,  1900.  xxiv,  No.  16. 
^  Jour,  of  Med.  Research,  1904,  xi,  377. 
'  Deut.  Mediz.  Wochenschr.,  1907. 
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This  demonstrates  whether  or  not  a  catarrhal  condition  of  the  intestine 
is  present,  the  presence  or  absence  of  bile,  the  influence  of  the  fecal 
flora,  fermentation  and  putrefactive  conditions,  and  a  general  idea 
of  the  quantity  of  fat  present,  muscle-fibers,  starch,  etc.,  by  micro- 
scopic examination.  This  alone  will  give  pretty  thorough  informa- 
tion as  to  disturbance  of  the  pancreatic  functions.  Reduction  of 
split  fat  is  significant. 

For  the  general  practitioner,  the  Boldyreff  method  of  securing  the 
pancreatic  juice  is  the  most  simple  and  is  to  be  recommended.  Tests 
can  then  be  made  for  trypsin,  amylopsin,  and  steapsin. 

The  urine  should  always  be  examined  for  sugar.  The  Cammidge 
reaction  may  be  tested  for  as  routine,  though  its  value  is  doubtful. 
Improvement  in  the  fecal  findings  after  administration  of  pancreatic 
extract  is  also  suggestive.  The  blood  examination  should  be  made  and 
the  rapidity  of  blood-clotting  determined. 

These  methods  of  examination,  when  employed  in  association  with 
the  clinical  symptoms,  will  be  of  most  service.  In  acute  conditions 
particularly,  and  even  with  suspected  chronic  pancreatitis,  the  urine 
should  be  examined  for  colon  bacilli,  and  if  such  are  present,  proper 
treatment  instituted.  The  writer  later  reports  a  chronic  pancreatitis 
with  colon  bacillus  infection.  The  other  methods  described  are  of 
chief  interest  to  the  specialist. 


CHAPTER  XXXVIII 

GENERAL  SYMPTOMS  AND  DIAGNOSIS  OF  PANCRE- 
ATIC DISEASE 

One  might  suppose  that  on  account  of  the  important  part  that 
the  pancreas  takes  in  the  digestive  processes  in  the  intestines,  and  its 
influence  on  the  metabolism  of  the  body,  that  any  deviation  from  the 
normal  would  produce  such  functional  disturbances  that  a  diagnosis 
of  pancreatic  disease  would  be  easy.  On  account  of  the  fulminating 
symptoms,  an  acute  disturbance  of  the  pancreas  is  much  more 
readiily  diagnosed  than  the  chronic  conditions.  Unfortunately,  the 
pancreas  is  seldom  diseased  without  the  involvement  of  some  of  the 
other  organs.  Thus,  cholelithiasis,  gastro-intestinal  catarrh,  or  catarrh 
of  the  biliary  and  pancreatic  ducts  may  coexist;  or  tumors  or  ulcers 
of  the  stomach  or  duodenum  may  involve  the  pancreas.  Affections 
of  the  liver,  lymphatic  glands,  or  colon  may  also  produce  disease  of 
the  pancreas. 

One  must  further  remember  that  the  stomach  can  care  for  the 
proteins  to  a  certain  extent,  that  the  salivary  and  intestinal  glands 
can  digest  starches,  and  that  the  bile  and  intestinal  juice  can  emulsify 
fat;  furthermore,  the  intestinal  bacteria  can  break  down  various  food 
stuffs,  and  thus  interfere  with  the  pathologic  changes  in  the  stools, 
such  as  would  be  expected  in  disease  of  the  pancreas.  When  the  duct 
of  Wirsung  is  obstructed,  in  a  number  of  cases  the  pancreatic  secre- 
tion may  escape  through  the  duct  of  Santorini,  and,  moreover,  a 
considerable  portion  of  the  pancreas  may  be  diseased,  and  yet  a 
sufficient  part  remain  healthy  and  so  carry  on  the  functions  of  the 
organ.  Sometimes,  though  the  pancreas  may  be  primarily  at  fault, 
the  most  prominent  symptoms  may  be  produced  by  an  organ  that  is 
secondarily  involved.  For  example,  marked  jaundice  and  distention 
of  the  gall-bladder  may  result  from  a  cancer  of  the  head  of  the  pan- 
creas pressing  on  the  common  bile-duct,  or  from  pressure  contraction 
of  a  chronic  pancreatitis. 

Moreover,  as  in  a  recent  case  of  the  author's,  a  pancreatic  tumor 
may  compress  the  intestines  and  produce  intestinal  obstruction,  or  may 
press  upon  the  neighboring  ganglia  and  cause  such  excruciating  pain 
that  it  mimics  that  of  an  aneurysm  or  of  spinal  disease. 

All  these  factors  must  be  held  in  consideration. 

Anamnesis. — A  careful  history  of  the  case  is  of  great  importance. 
Some  patients  may  give  a  history  of  habits  of  eating  or  drinking  which 
might  set  up  an  inflammation  of  the  stomach  and  duodenum;  in 
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otliers  there  may  be  a  history  of  infectious  conditions  which  are 
liable  to  be  followed  by  disease  of  the  biliary  passages;  or  there  may 
be  a  preceding  history  of  disease  of  the  bile-ducts  or  gall-bladder. 
with,  ill  some  cases,  attacks  of  biliary  colic.  Males,  moreover,  seem 
to  be  more  liable  to  pancreatic  disease. 

PHYSICAL  SIGNS 

Presence  of  Tumor,— The  position  of  the  pancreas,  lying  behind 
the  stomach,  renders  it  unfavorable  for  palpation,  and  often,  espe- 
cially in  stout  persons,  it  cannot  be  felt  at  alL  If  the  patient  is 
very  thin  and  the  stomach  is  empty  and  the  abdominal  muscles  are 
relaxed,  especially  in  the  case  of  gastroptosis,  it  may  Ije  often  de- 
fined. Frequently  in  acute  and  chronic  inflammation,  and  even  in 
the  case  of  abscess  of  the  pancreas,  it  is  impossible  to  determine  en- 
largement  of  the  pancreas.  In  the  acute  cases,  pain  and  rigidity  in 
the  epigastrium  often  interfere  with  the  determination  of  a  mass,  but 
the  aattc  fiilminating  attack  and  the  epigastric  peritonitis  are  them- 
selves suggestive.  Robson  claims  that  in  many  cases  a  distinct 
swelling  can  be  felt  due  to  the  enlarged  pancreas,  with  an  effusion  of 
blood,  inllammator>^  fluid,  and  matted  omentum, 

Korte  descril>es  3  cases  in  which  the  mass  was  palpable  between 
the  stomach  and  colon. 

With  chronic  pancreatitis,  in  3  cases  only,  hi  very  thin  patientSp 
was  Deaver*  able  to  palpate  the  swollen  head  of  the  pancreas.  Pal- 
pation he  found  of  most  value  to  exclude  other  abdominal  conditions. 

With  cancer  of  the  head  of  the  pancreas,  the  only  tumor  usuallj 
felt  is  due  to  the  enlarged  gall-bladder. 

Occasionally,  tumor  of  the  body,  tail,  and,  at  times,  some  growths 
of  the  head  of  the  pancreas  can  lie  distinguished  by  palpation.  The 
wTiter  has  recently  determined  one  such  by  palpation. 

By  inflating  the  stomach  with  carbfjnic  acid  gas  or  with  air  the 
relation  of  this  organ  to  the  tumor  can  be  made  out.  The  inflated 
stomach  separates  the  mass  from  the  liver.  Unless  the  stomach  is 
empty,  there  is  resonance  on  percussion  over  the  growth,  with  com- 
municated non-expansile  pulsation,  and  a  slight  movement  on  deep 
inspiration.  Inflation  of  the  colon  may  also  aid  at  times  in  localizing 
the  mass.  With  cyst  of  the  pancreas,  the  presence  of  a  Uitnor  may 
be  for  a  time  the  only  synnptmn.  Its  position  depends  on  from  what 
part  of  the  pancreas  it  ccigi nates.  It  is  found  in  various  situations, 
which  are  described  under  Cyst  of  the  Pancreas.  The  absence  oj 
tumor  does  not  prme  that  disease  of  the  pancreas  is  not  present.  If  the 
tumor  or  enlargement  of  the  organ  can  be  positively  determined,  in 
comieciion  mik  other  symptoms,  it  affords  valuable  evidence  of  a  lesion j 
of  the  pancreas. 

Pain.^ — Pain  in  acute  pancreatitis  is  one  of  the  important  syniptofns. 
It  appears  suddenly  and  is  intense  in  character.     It  may  be  colicky » 
^  Jour.  Amer.  Med.  Assoc.,  April  15.  191 1. 
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then  diminish  and  disappear,  and  return  later  (paroxysmal).  It  may 
at  times  be  continuous.  It  is  usually  located  in  the  epigastrium,  above 
the  umbilicus,  and  may  pass  from  the  median  line  along  the  course  of 
the  pancreas. 

Opie  notes  cases  in  which  the  pain  is  most  severe  in  the  hypo- 
chondriac regions  or  even  below  the  umbilicus. 

In  the  cases  of  chronic  pancreatitis  reported  by  Deaver^  pain 
was  the  leading  and  most  constant  symptom,  being  absent  in  only 
3  cases.  It  varied  from  a  dull  discomfort,  fulness,  or  oppression 
in  the  epigastrium  to  an  ache  or  a  sharp,  lancinating,  colicky  pain, 
much  like  gall-stone  colic.  In  the  cases  of  colicky  pain  he  found  the 
gall-bladder  usually  diseased. 

In  many  cases  of  chronic  pancreatitis,  especially  in  the  early  stages, 
pain  may  be  absent  or  scarcely  noticed. 

There  is  no  definite  relation  to  eating  or  to  particular  articles  of 
food  in  the  production  of  the  pain.  In  this  it  differs  from  the  pain 
produced  with  gastric  or  duodenal  ulcer,  and  thus  may  be  of  some  aid 
in  differential  diagnosis. 

The  carbohydrates  in  some  cases  seem  to  cause  the  most  digestive 
disturbances,  and  Sailer  has  found  that  the  administration  of  glucose 
to  test  the  limit  of  assimilation  to  be  particularly  distressing.  In- 
testinal fermentation  is  undoubtedly  the  cause  of  this  feature. 

With  malignant  disease  of  the  pancreas,  pain  may  be  absent  in 
some  cases  and  present  in  others.  The  pain  may  be  very  severe,  due  to 
pressure  on  or  involvement  of  the  ganglia  or  adjacent  organs,  such 
as  the  stomach  and  duodenum.  On  the  other  hand,  the  writer  has 
recently  seen  a  large  carcinoma  of  the  outer  third  of  the  pancreas,  in- 
volving the  stomach  also,  in  which  all  symptoms  pointed  to  gradually 
increasing  stenosis  of  the  bowel.  Operation  demonstrated  pressure 
stenosis  of  the  transverse  colon.  The  patient  had  no  pain  from  the 
tumor,  which  was  readily  palpable,  and  only  suffered  from  cramps 
when  attempting  to  have  a  bowel  action,  with  dyspeptic  disturbances 
and  progressive  loss  of  weight. 

Pancreatic  cysts  are  sometimes  painless,  though  pain  is  present 
in  some  cases. 

With  abscess  of  the  pancreas,  pain  is  frequently  present,  but  not 
invariably  so. 

Calculus  of  the  pancreas  may  exist  for  years  without  any  pain. 
If  the  calculus  progresses  to  the  orifice  of  the  pancreatic  duct  or  be- 
comes impacted  in  the  ampulla  of  Vater,  severe  paroxysmal  pain  may 
occur  which  resembles  gall-stone  colic,  and  jaundice  may  be  asso- 
ciated. The  pain  may  become  continuous.  It  may  occur  in  the 
epigastrium  or  radiate  to  either  side  of  the  thorax. 

With  disease  of  the  pancreas,  the  pain  may  radiate  to  the  left,  to 
between  the  scapulae  or  under  the  left  scapula.  When  it  radiates  to 
the  right  it  resembles  gall-bladder  pain.  The  pain  may  also  radiate 
*  Jour.  Amer.  Med.  Assoc.,  April  15,  191 1. 
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to  the  cardiac  region  and  resemble  that  of  angina  pectoris.  Pain 
can  scarcely  be  called  pathognomordc  of  any  particular  typt  of 
pancreatic  disease,  except  in  the  case  of  acute  pancreatitis. 

Tenderness. — With  acute  pancreatitis  there  is  excessive  tender- 
ness on  pressure  in  the  epigastric  region,  most  marked  at  Robson*s 
point  (Fig.  366),  above  and  to  the  right  of  the  umbilicus,  which  is 
accompanied  by  muscular  rigidity  of  the  recti.  At  times  the  tender- 
ness may  extend  along  the  course  of  the  pancreas,  and   Fitz  has 


Fig.  366*^ — Most  frequent  "^iie  of  the  lender  spot  in  inflammatory  affections  of 
the  paacreas  ("  Robsou's  point  '*J. 


noted  additional  sensitive  points  in  the  abdomen,  probably  due  to 
the  areas  of  fat  necrosis. 

With  chronic  pancreatitis  tenderness  may  be  absent,  though  in 
the  more  advanced  cases  it  may  be  present.  Deaver's  patients  were 
operated  upon  during  or  just  after  some  exacerbation  of  the  symp- 
toms, and  there  was  some  degree  of  tenderness  in  most  of  them. 
His  findings  were  variable  as  to  location,  tenderness  being  present  1 
below  both  costal  margins,  more  Jreqiiently  to  the  right,  in  the  iff«f-j 
epigastrium ,  at  Robson's  point,  and  in  one  case  generaL 

Rigiditji — Rigidity  was  also  variable,  there  being  more  cases  in 
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the  right  hypochondrium,  some  in  the  midepigastrium,  and  in  some 
there  was  moderate  distention. 

Tenderness  is,  as  a  rule,  absent  in  malignant  disease  of  the  pan- 
creas, unless  from  pressure  or  involvement  of  the  nerve  plexuses  or 
of  adjacent  organs. 

With  pancreatic  abscess  tenderness  is  often  present,  but  it  may  be 
absent,  and  with  pancreatic  cysts  tenderness  is  more  usually  absent. 

With  calculus  of  the  pancreatic  duct  tenderness  is  often  absent, 
unless  the  calculus  becomes  impacted  in  the  ampulla,  when  tender- 
ness may  be  associated  with  the  attacks  of  paroxysmal  pain. 

SYHPTOMS 

Nausea  and  Vomiting. — With  acute  pancreatitis  (hemorrhagic  or 
gangrenous)  vomiting  is  a  prominent  symptom.  It  is  frequently  so 
violent  and  obstinate  as  to  suggest  intestinal  obstruction.  The  vomiting 
is  not  stercoraceous,  and  there  is  no  visible  peristalsis  of  tite  intestines, 
such  as  occur  with  acute  obstruction. 

In  other  types  of  pancreatic  disease,  vomiting  has  usually  been 
considered  not  a  common  symptom,  and  when  it  occurs  it  is  often  due 
to  disturbances  of  the  stomach  or  duodenum. 

Opie  reports  4  cases  of  persistent  vomiting  associated  with  chronic 
interlobular  pancreatitis.  The  history  in  all  afforded  evidence  of 
gastric  or  gastro-intestinal  disease,  and  indicated  some  relationship 
between  these  disturbances  and  the  chronic  lesion  of  the  pancreas. 

Deaver*  reports  21  cases  of  chronic  pancreatitis  having  attacks 
in  which  vomiting  figured,  and  10  more  who  were  nauseated,  and  holds 
that  in  the  more  severe  types  of  chronic  pancreatitis  nausea  or  vomit- 
ing may  occur  in  attacks  at  variable  intervals.  When  vomiting 
occurs,  it  is  not  particularly  characteristic,  though  it  may  contain 
mucus  and  bile.  If  an  abscess  of  the  pancreas  has  ruptured  into  the 
stomach,  pus  and  altered  blood  may  be  vomited  up. 

Vomithig  of  Blood. — With  acute  pancreatitis,  altered  blood — 
** coffee-ground  "  or  so-called  **  black  "  vomit — may  be  vomited  up.  This 
may  occur  quite  early  in  association  with  the  tendency  to  general 
hemorrhage.  The  vomiting  of  blood  with  this  hemorrhagic  diathesis 
occurs  chiefly  with  acute  pancreatitis,  in  pancreatitis  associated  with 
jaundice,  "and  also  in  cancer  of  the  pancreas,  though  also  in  other 
types  of  pancreatic  disease. 

Jaundice. — Acute  hemorrhagic  pancreatitis  may  be  accompanied 
by  a  slight  jaundice  if  a  small  gall-stone  is  impacted  in  the  outlet  of 
the  ampulla  of  Vater.  There  is  a  well-known  relation  between  gall- 
stone disease  and  disease  of  the  pancreas.  The  relation  of  the  com- 
mon bile-duct  to  the  head  of  the  pancreas  is  the  determining  factor 
in  many  cases  as  to  the  appearance  or  absence  of  jaundice ;  in  about 
38  per  cent,  of  cases  the  common  duct  lies  behind  the  head  of  the 
pancreas,  so  that  pancreatitis,  either  acute  or  chronic,  or  even  can- 
*  Jour.  Amer.  Med.  Assoc.,  April  15,  191 1. 
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cer  of  the  pancreas,  may  run  its  course  without  the  appearance  of 
jaundice.  Tn  about  62  per  cent,  of  cases  the  common  duct  is  situ- 
ated in  a  deep  groove  or  is  imbedded  in  the  head  of  the  pancreas, 
so  that  either  pancreatitis  or  a  new  growth  will  compress  the  bile- 
duct  and  lead  to  jaundice* 

Robson  reports  that  in  62  per  cent,  of  cases  of  chronic  pan- 
creatitis with  cholelithiasis  bile- pigments  w^ere  found  in  the  urine 
before  o]Deration,  while  in  38  per  cent,  neither  jaundice  nor  bile-pig> 
ment  %vas  present.  In  the  case  of  chronic  pancreatitis  witlunit  chole- 
lithiasis in  16  per  cent,  there  was  jaundice,  due  either  to  an  ascending 
catarrh  of  the  duodenum  or  to  compression  of  the  common  duct. 

In  Deaver's  patients  with  chronic  pancreatitis  jaundice  was 
present  in  24  and  absent  in  14,  Jaundice  may  he  preceded  by  pain,  as 
in  gall-stone  coIic»  though  usually  it  is  less  severe,  unless  a  stune  is 
passing  through  the  duct. 

Jaundice  is  not  a  constant  symptom.  Marked  jaundice  with  a 
distended  gall-bladder  is  significant  of  cancer  of  the  head  of  the  pancreas. 
Jaundice  in  these  cases  develops  slowly  but  steadily,  and  usually 
without  pain.  The  patient's  skin,  as  tlie  cachexia  increases,  may 
become  of  a  slaty  appearance,  a  '*  black  jaundice,'*  instead  of  the 
saffron  yellow  of  cholelithiasis.  With  advanced  chronic  pancreatitis 
jaundice  may  occur.  When  a  gali-stonc  in  the  common  duct  is  the  cause 
of  the  jaundice,  the  ^a!l-h!adder  is  usuaUy  contracted ^  and  often  cannot 
be  fell  (Courvoisier*s  rule). 

Emaciation.— 'Emaciation  as  a  symptom  does  not  figure  in  acute 
inflammation  of  the  pancreas^  since  the  attack  is  fulminating  in 
character  and  of  short  duration.  In  the  typic  chronic  inflammation, 
in  carcinoma  or  cyst  of  the  pancreas,  and  in  dial^etes  of  pancreatic 
origin,  emaciation  is  often  a  prominent  symptom.  ITie  loss  of 
weight  is  frequently  marked.  Due  to  disturbance  of  the  pancreatic 
function,  digestion  is  impaired  and  rapid  loss  of  weight  may  result. 
It  is  sometimes  dithcuH  to  diilerentiate  between  chronic  pancreatitis 
of  a  severe  type,  witli  rapid  loss  of  weight,  and  carcinoma  of  the 
pancreas. 

Loss  of  strength  may  accompany  the  loss  of  weight.  This  is 
particularly  true  in  cases  of  severe  chronic  pancreatitis  with  asso- 
ciated jaundice,  and  also  in  cancer  of  the  pancreas. 

Temperattye*^ — In  acute  hemorrhagic  pancreatitis  Uie  tempera- 
ture may  be  normal  or  subnormal;  while  with  acute  gangrenous  and 
acute  suppurativ^e  pancreatitis  the  temperature  may  be  considerable. 
In  the  last,  it  is  frequently  irregular  and  may  run  a  septic  type. 
With  acute  pancreatic  catarrh  the  temperature  resembles  that  of 
infective  cholangitis.  With  abscess  formation  there  may  be  a  per- 
sistent temperature  of  100^  to  loj^  F.^  with  rigors  associated.  With 
cancer  of  the  pancreas  the  temperature  is  usually  subnormal,  though 
occasionally  fev^er  from  associated  complications  may  result.  Cysts 
and  calculus,  as  a  rule,  are  not  accompanied  by  fever. 
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With  chronic  pancreatitis  the  temperature,  as  a  ride,  is  normal, 
but  fever  may  occur  during  the  exacerbation  of  the  disease. 

Dyspepsia  and  Pistiirbance  of  Appetite. — There  may  be  anorexia, 
a  sensation  of  fuhiess  after  eating,  flatulence  with  eructations,  heart- 
burn, nausea,  and  distaste  for  fats  and  meat.  Sometimes  the  ad- 
ministration of  pancreatic  extracts  markedly  reheves  these  symp- 
toms. 

Hemorrhage. ^Reference  has  already  been  made  to  the  hemor- 
rhagic tendency  which  is  found  with  inflammatory  disease  and 
mahgnant  growths  of  the  pancreas.  Bleeding  may  occur,  not  only  at 
and  after  operation,  but  at  other  tinies^  and  may  manifest  itself  by 
hemorrhage  from  the  mucous  surfaces,  stomach,  intestines,  etc.,  and 
into  the  skin  or  subcutaneous  tissues. 

Blood. — The  blood  frequently  shows  a  secondary  anemia,  and 
leukocytosis  may  occur  with  the  acute  attacks.  Clotting  may  l3e 
delayed. 

Pressure  Symptoms, — With  disease  of  the  pancreas  ascites  may 
at  times  occur  due  to  tumor  pressure  on  the  portal  vein,  and  edema 
of  the  lower  limbs  from  pressure  on  the  inferior  vena  cava.  En- 
largement of  the  spleen  and  hemorrhoids  may  also  result  from  pres- 
sure on  the  portal  vein.  Occasionally  the  duodenum  is  partially 
or  completely  surrounded  by  the  head  of  the  pancreas,  and  malignant 
disease  or  inflammation  of  the  pancreas  may  obstruct  the  passage 
of  the  gastric  contents  and  produce  dilatation  of  the  stomach  with 
vomiting. 

Cysts  or  new  growths  of  the  pancreas  may  displace  the  stomach, 
duodenum,  or  colon.  The  stomach,  depending  on  the  position  of  the 
cyst,  ma%^  be  pushed  up  under  the  diaphragm  or  down  below  the  urn- 
bilicus. 

Distention  of  the  gall-bladder  with  associated  jaundice  may  result 
from  cancer  of  the  head  of  the  pancreas,  and  also  from  chronic  pan- 
creatitis, when  the  common  duct  passes  through  the  head  of  the  organ. 
Occasionally  the  hepatic  duct  is  pressed  upon  by  a  prolongation  of 
the  diseased  pancreas,  so  there  may  be  jaundice  without  distention  of 
the  gall-bladder.  If  a  pancreatic  cyst  presses  upward  against  the 
diaphragm,  it  may  cause  dyspnea,  and  this  may  also  be  produced  by 
secondary  effusion  into  the  lesser  peritonial  sac.  Hydronephrosis 
may  occasionall}-  be  caused  by  pressure  of  pancreatic  tumors  on  tlae 
ureter,  and  either  pressure  on  or  involvement  of  the  solar  plexus  may 
cause  pain. 

Liver.— The  liver  is  occasionally  enlarged  (cirrhosis),  with  diabetes. 

General  Circulation. — Symptoms  of  severe  shock  occur  with  acute 
pancreatitis,  and  the  pulse  becomes  so  rapid  and  feeble  that  cyanosis 
results. 

Bowels. — With  acute  pancreatitis  there  is  obstinate  constipation. 
With  pancreatic  disease  of  a  chronic  t}T)e,  constipation  is  a  frequent 
symptom:  rarely,  diarrhea.     The  frequent  soft,  bulky  movements, 
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greasy  and  of  pale  color,  described  as  characteristic  of  pancreatic 
disease  of  the  more  chronic  type,  are  found  in  the  most  advanced  cases 
and  not  in  the  earlier  stages  of  the  diseased  pancreas. 

Steatorrhea. — The  microscopic  appearance  of  fat  in  the  stools  is  a 
valuable  adjunct  in  determining  disease  of  the  pancreas.  One  must 
determine  whether  the  clay-colored  stool  is  due  to  the  presence  of 
excess  of  fat  or  fatty  acids,  or  to  absence  of  bile  from  the  intestinal 
tract.  The  presence  or  absence  of  stercobilin  in  the  stool  will  deter- 
mine this  last  feature.  In  health  the  unabsorbed  fecal  fats  consist 
approximately  of  20  to  30  per  cent,  neutral  fat,  and  from  70  to  80 
per  cent,  of  split  fat  (fatty  acids  and  soaps).  In  cases  of  pancreatic 
disease,  even  though  the  total  percentage  of  fecal  fat  in  some  cases 
may  not  be  increased  above  the  normal,  the  ratio  of  split  fat  to  the 
neutral  fat  is  always  decreased.  Katz  has  asserted  that  a  diminution 
of  the  split  fat  below  70  per  cent,  of  the  total  fecal  fat  signifies  disease 
of  the  pancreas,  except  in  nursing  infants  and  patients  with  diarrhea. 
Robson  and  Cammidge  hold  that  in  chronic  pancreatitis  the  total 
amount  of  unabsorbed  fat  may  reach  50  to  60  per  cent.,  and  even  to 
75  to  90  per  cent.,  with  malignant  disease  of  the  organ. 

Normal  stools  have,  however,  been  found  with  cases  of  pancreatic 
disease,  so  that  negative  findings  as  to  steatorrhea  or  split  fat  may  not 
be  concltisive.     Positive  results  are  very  suggestive, 

Azotorrhea. — The  presence  of  muscle-fibers  in  the  feces  is  not  as 
constant  a  symptom. 

Sialorrhoea  Pancreatica. — An  increased  flow  of  saliva  has  been 
noted  by  a  few  observers  in  disease  of  the  pancreas,  especially  in 
cases  of  pancreatic  calculi  and  in  cysts.  As  an  aid  to  diagnosis  it 
cannot  be  relied  on. 

Glycosuria  should  be  tested  for. 

The  author  has  recommended  the  most  practical  tests  for  diag- 
nosis at  the  end  of  Chapter  XXXVII,  Methods  of  Diagnosis  in 
Pancreatic  Disease. 

Fat  Necrosis. — The  discovery  of  fat  necrosis  by  the  svwgeon  on 
opening  the  abdomen  should  be  an  indication  for  exploration  of  the 
pancreas. 


CHAPTER  XXXIX 

INJURIES  OF  THE  PANCREAS-CLASSIFICATION  OF 
ACUTE  AND  CHRONIC  INFLAMMATION  OF  THE 
PANCREAS-CATARRH  OF  THE  PANCREAS 

INJURIES  OF  THE  PANCREAS 

On  account  of  its  relation  to  other  important  viscera,  it  is  rare 
for  the  pano-eas  alone  to  be  damaged  by  direct  violence  without 
associated  injury  to  other  organs. 

Injuries  of  the  pancreas  comprise  laceration  due  to  direct  violence, 
bullet  wotmds,  and  penetrating  wounds. 

Laceration  Due  to  Direct  Violence. — In  the  majority  of  cases  the 
force  which  produces  the  injury  has  been  directed  from  before  back- 
ward in  the  epigastrium,  and  lacerations  of  other  organs,  such  as  of 
the  liver,  kidney,  duodenum,  jejunum,  spleen,  or  fractured  ribs,  have 
been  associated.  In  such  cases  the  hemorrhage  from  the  other  in- 
jured organs  has  recently  been  so  severe  that  the  injury  to  the  pan- 
creas has  often  been  overlooked.  Rarely,  the  pancreas  alone  may  be 
lacerated. 

Etiology, — Falls,  a  blow,  a  kick,  crushing  between  two  vehicles, 
or  the  passage  of  a  vehicle  over  the  abdomen  are  the  most  frequent 
causes  of  laceration.  Sometimes  the  injury  (blow)  may  be  apparently 
slight. 

Symptoms. — In  some  cases  after  severe  injury,  shock  and  the  im- 
mediate symptoms  of  internal  hemorrhage  may  occur,  and  operation 
will  alone  determine  the  character  of  the  injury.  In  others,  there 
may  be  only  a  slight  hemorrhage  into  the  pancreas  as  a  result  of  the 
injury,  and  shortly  acute  pancreatitis  follows;  or  the  patient  may 
slowly  recover  from  the  blow,  shock  pass  off,  and  within  a  few  days  to 
a  few  days  to  a  few  weeks  an  abdominal  tumor  may  appear.  In  this 
event  laceration  of  the  posterior  layer  of  the  lesser  peritoneal  sac  has 
occurred,  and  blood  and  the  pancreatic  secretion  are  poured  into  the 
lesser  peritoneal  cavity;  adhesions  close  the  foramen  of  Winslow  and  a 
pseudocyst  of  the  pancreas  results. 

It  occupies  the  epigastric,  umbilical,  and  left  hypochondriac 
regions,  as  a  rule.  The  stomach  and  transverse  colon  usually  lie  in 
front,  and  the  descending  colon  behind  and  to  the  left. 

Treatment. — The  immediate  shock  should  at  first  receive  treat- 
ment, and  as  soon  as  reaction  occurs,  immediate  laparotomy  should 
be  undertaken  and  an  attempt  be  made  to  secure  the  bleeding  points. 
Suture  of  the  torn  pancreas  should  be  performed.     If  other  viscera 
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are  lacerated   the  condition    is    complicated*  but  repair   should  be 
undertaken. 

In  cases  of  acute  pancreatitis  following  hemorrhage  due  to  trau- 
matism, incision  and  drainage  of  the  pancreas  are  indicated,  and 
when  a  pseudocyst  of  the  pancreas  forms  subsequent  to  injury  it 
should  be  incised  and  drained. 

Bullet  Wounds  of  the  Pancreas. — In  the  majority  of  instances 
other  viscera  have  also  been  perforated  as  well  as  the  pancreas. 
President  McKinley,  for  example,  was  wounded  in  the  stomach, 
pancreas,  and  left  kidney.  Rarely,  the  lesser  omentum  and  pancreas 
may  alone  be  injured. 

Syfttptoms. — There  are  no  symptoms  pathognomonic  to  a  wound  of 
the  pancreas.  The  probable  course  of  the  bullet  is  the  only  guide* 
W'Tien  the  stomach  and  lesser  omentum  are  found  to  be  wounded, 
particular  examination  of  the  pancreas  should  be  made.  The  only 
symptoms  are  of  shock  and  hemorrhage  taken  in  association  i^ith 
the  visible  perforating  wound. 

Treatment. — Shock  should  be  treated.  Operation  is  indicated. 
Bleeding  points  should  be  tied.  The  injured  organ  should  be  sutured 
and  proper  drainage  instituted. 

Penetrating  Wounds  of  the  Pancreas. — Penetrating  wounds  of 
the  pancreas  have  been  reported  as  a  result  of  stabs  with  a  knife  or 
bayonet. 

In  some  cases  the  pancreas  protruded ,  and  was  either  returned  or 
the  projecting  portion  resected-  These  cases  recovered.  Injuries  of 
other  viscera  were  associated, 

Symiptmm. — They  consist  of  shock  and  internal  hemorrhage. 

Treatment. — This  is  the  same  as  that  described  for  gunshot  wound. 

As  a  result  of  injuries  to  the  pancreas,  acute  pancreatitis  (hemor- 
rhagic), a  pseudocyst  of  the  pancreas,  a  true  pancreatic  cyst,  abscess  J 
of  the  pancreas,  protrusion  of  the  pancreas^  and  prolapse  of  the  pan* 
creas  may  occur, 

CLASSIFICATION   OF   ACUTE  AOT>   CHRONIC   INFLAMMATION    OF 

THE  PANCREAS 

Undoubtedly,  inflammator)'  affections  of  the  pancreas  are  much 
more  frequent  than  were  formerly  supposed.  We  owe  much  to  the 
surgeons  who  have  demonstrated  the  frequency  of  pancreatic  disease, 
and  its  particularly  close  association  with  disease  of  the  gall-bladder. 

As  far  back  as  1672  Tulpius  described  a  diffuse  abscess  of  tlie 
pancreas^  and  Baillie,  in  1799,  a  hard  pancreas,  evidently  a  case  of  | 
chronic  interstitial  pancreatitis.  In  1804  Portal  described  a  case 
of  acute  suppurative  pancreatitis,  and  Percival,  in  1818.  one  of  pan- 
creatic abscess  with  jaundice.  In  1879  Balzer  first  described  acute 
pancreatitis  with  fat  necrosis.  Fitz  first  placed  inflammatory  dis- 
eases of  the  pancreas  on  a  practical  basis,  and  Robson,  chronic  pan- 
creatitis and  the  relation  of  the  pancreas  to  gall-stone  disease. 
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Classification. — From  a  pathologic  standpoint  the  writer  be- 
lieves that  Robson's  classification  of  pancreatic  infiammation  is  the 
best: 

(i)  Catarrhal  inflammations — acute,  chronic,  suppurative,  and 
pancreolytic  catarrh. 

(2)  Parenchymatous  inflammations  comprise  acute  hemorrhagic 
pancreatitis:  ultra-acute,  in  which  profuse  hemorrhage  precedes  in- 
flammation; acute,  in  which  inflammation  precedes  hemorrhage; 
gangrenous  pancreatitis;  suppurative  pancreatitis  (diffuse  or  cir- 
cumscribed). Chronic  inflammation  comprises  interstitial  pancrea- 
titis of  the  interlobular  or  interacinar  type,  and  cirrhosis  of  the  pan- 
creas. 

Etiology  of  Pancreatitis. — Among  the  predisposing  causes  of 
pancreatitis  are  obstruction  in  the  ducts  or  papilla  of  Vater  resulting 
from  gall-stones,  duodenal  catarrh,  pancreatic  calculi,  cancer  of  the 
head  of  the  pancreas  or  of  the  papilla,  ulcer  of  the  duodenum  with 
cicatricial  stenosis  of  the  papilla,  and  lumbricoid  worms.  Injuries 
to  the  epigastrium  or  a  wound  may  produce  pancreatitis.  Among 
other  predisposing  causes  are  hemorrhage  into  the  pancreas,  general 
diseases,  such  as  typhoid,  influenza,  and  mumps,  anatomic  peculiari- 
ties in  the  pancreas  or  its  ducts,  atheroma  or  fatty  degeneration  of  the 
blood-vessels,  back  pressure  from  diseases  of  the  heart  and  lungs, 
and  new  growths,  notably  cancer. 

Among  the  exciting  causes  are  infection  from  the  blood,  as  from 
syphilis  or  pyemia,  or  extension  from  the  duodenum,  as  with  gall- 
stone obstruction  or  from  gastroduodenal  or  duodenal  catarrh;  or 
from  adjacent  organs,  as  from  gastric  or  duodenal  ulcer,  or  cancer 
of  these  viscera  eroding  the  pancreas. 

Tuberculosis  may  be  a  cause  of  infection,  and  alcohol  may  be 
productive  of  pancreatitis,  though  such  has  been  disputed. 

Bacterial  infection  has  been  disputed  in  its  causal  relation  to 
pancreatitis,  though  colon  bacilli,  streptococci,  staphylococci,  etc., 
have  been  found,  and  are  believed  by  many  to  be  secondary  invaders 
of  injured  tissue.  The  author  particularly  believes  the  colon  bacillus 
to  be  a  factor  in  some  cases,  either  from  a  general  infection  or  through 
the  duodenum,  and  later  reports  a  case  of  advanced  chronic  pan- 
creatitis with  colon  bacilluria. 

Since  the  ducts  of  the  pancreas  open  into  the  duodenum,  which 
always  contains  bacteria,  it  is  evident  that  infection  can  readily  occur 
from  this  viscus.  The  close  relation  of  the  pancreatic  to  the  common 
bile-duct  is  also  a  prominent  factor.  With  the  lodgment  of  a  cal- 
culus in  the  common  bile-duct,  an  infective  cholangitis  may  follow. 
If  a  stone  passes  down  into  the  pancreatic  portion  of  the  common  duct, 
the  duct  of  Wirsung  may  be  compressed,  and  the  secretion  of  the  pan- 
creas may  be  dammed  back.  This  retained  secretion  may,  in  turn, 
become  infected,  and  a  catarrhal  inflammation  of  the  pancreas  result. 
Even  if  the  stone  ultimately  passes,  the  congested  and  swollen  pan- 
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creas  may  keep  up  pressure  on  the  common  duct  and  cause  a  per- 
sistence of  the  Jaundice. 

With  persistent  jaundice,  due  supposedly  to  extension  into  the 
common  bile-duct  from  a  duodenal  catarrh »  probably  the  pancreatic 
duct  is  involved  in  many  cases. 

With  persistent  obstruction  from  a  gall-stone  a  suppurative 
inflammation  of  the  pancreatic  and  common  bile-ducts  may  ensue. 
and  if  this  continues,  abscess  of  the  hver  and  pancreas  may  follow. 

With  the  milder  type  of  infective  catarrh  an  interstitial  pan- 
creatitis  may  result.  This  type  is  usually  of  the  interlobular  variety, 
but  later  tlie  islands  of  Langerlians  may  become  affected  and  diabetes 
result* 

If  the  opening  of  the  ampulla  of  Vatcr  into  the  intestine  is  ob^ 
structed  by  a  gall-stone  (Fig,  367)  the   common  bile-duct  and  duct 

of  W^irsung  become  a  single  chan> 
nel,  and  acute  hemorrhagic  pancrea- 
titis may  result  from  the  entrance 
of  bile  into  the  pancreas. 

From  the  above  observations  it 
is  evident  that  gall-stones  in  the 
common  duct  and  in  the  ampulla 
are  the  most  frequent  causes  of  the 
various  forms  of  pancreatitis* 

In  a  certain  percentage  of  cases 
the  bile-duct  and  duct  of  Wirsuug 
open  by  separate  orifices  into  the 
duodenum  (Fig.  367),  while  in  others 
the  duct  of  Santorini  is  the  diief 
outlet  of  the  pancreas  or  is  of  suffi- 
cient size  to  lake  00  tlie  functions 
of  the  duct  of  Wirsung,  if  the  latter 
becomes  obstructed. 

In  the  case  of  injury  (trauma- 
tism) to  the  pancreas,  it  is  believed 
that  the  secretion  of  the  gland  may  act  on  the  walls  of  the  blood- 
vessels and  produce  further  hemorrhage,  and  infection  from  the 
duodenum  may  be  an  additional  factor  in  causing  an  acute  inflam- 
mation. 

Hemorrhage  into  the  pancreas  may  also  arise  from  diseased 
blood-vessels,  and  the  injection  of  mercury  in  a  syphilitic  subject  has 
been  reported  as  producing  acute  pancreatitis,  resulting  possibly 
from  increased  secretion  and  congestion  of  the  gland.  Syphilis  alone, 
however,  may  be  a  factor. 

Infection  of  the  biliary  passages  by  the  typhoid  bacilli  is  not  an 
infrequent  occurrence,  and  in  one  case  they  were  proved  to  be  tlie 
factor  in  pancreatic  catarrh.  Probably  influenza  and  some  of  the 
other  infectious  diseases  may  cause  pancreatitis. 


Fig.  367. — a.  Diagram  to  show 
how  a  small  gallstone  may  obstruct 
the  papilla,  and,  if  the  atnptilla  of 
Vater  be  very  large,  may  convert 
the  common  bile-duct  and  duct  of 
Wirsung  into  one  canal,  thus  pre- 
disposing to  acytc  pancreatitis.  6, 
Diagram  to  show  a  method  of  ter- 
mination of  the  ducts  which  will  not 
predispose  to  pancreatitis  (Opie). 
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Pancreatitis  has  been  reported  in  a  number  of  cases  occurring  as  a 
complication  of  mumps.  Out  of  652  cases  treated  at  the  military 
hospital  of  Val  de  Grace,  Simonin  reports  10  cases,  or  1.3  per  cent.,  in 
which  symptoms  of  pancreatitis  occurred  from  the  first  to  the  twelfth 
da3rs  of  the  disease,  and  which  lasted  from  two  to  seven  days.  The 
chief  symptoms  were  epigastric  pain  and  tenderness  associated  with 
nausea  and  vomiting.  Jacob  reports  a  case  in  which  a  tender  swelling 
was  found  in  the  epigastric  region  (an  enlarged  pancreas) ;  and  Lemoine 
and  Lapasset  describe  a  case  occurring  on  the  fifteenth  day  in  which 
autopsy  showed  an  acute  inflammation  of  the  pancreas.  Epigastric 
pain,  jaundice,  and  hematemesis  were  the  chief  symptoms. 

With  pyemia,  one  has  the  general  symptoms  of  the  disease  with 
the  additional  epigastric  pain,  tenderness,  etc.,  when  the  pancreas  is 
involved.  Syphilis  may  affect  the  pancreas  as  a  tertiary  lesion 
(gumma)  or  it  may  be  congenital.  It  causes  an  interlobular  inter- 
stitial pancreatitis.  Ulceration  of  the  stomach  or  duodenum  may 
spread  to  the  pancreas  and  may  produce  suppuration  in  that  organ. 
The  relation  of  alcohol  to  the  production  of  cirrhosis  of  the  pancreas 
has  been  questioned.  It  has  been  found  in  association  with  cirrhosis 
of  the  liver,  and  the  writer  sees  no  particular  reason  why  this  factor 
should  not  be  identical.  Of  course,  abuse  of  alcohol  may  produce  a 
gastro-intestinal  catarrh,  which,  by  extension,  might  be  the  cause  of 
the  chronic  pancreatitis.  Arteriosclerosis,  the  result  of  alcohol, 
might  again  be  the  cause  of  pancreatic  involvement. 

Cirrhosis  of  the  pancreas,  usually  resulting  in  a  fatal  diabetes, 
in  some  cases  undoubtedly  results  from  a  catarrh  of  the  ducts  of 
long  duration,  which  first  produces  an  interlobular  and  later  an  inter- 
acinar  pancreatitis.  Unquestionably,  arteriosclerosis  may  be  a  cause 
of  chronic  pancreatitis. 

CATARRH  OF  THE  PANC3^EAS 

Acute  Catarrh  of  the  Pancreas. — ^This  type  of  pancreatitis  re- 
sembles infective  cholangitis,  with  which  it  is  usually  associated,  and 
is  generally  due  to  a  stone  in  the  common  bile-duct  or  diverticulum  of 
Vater,  with  incomplete  obstruction.  The  process  is  undoubtedly  one 
of  extension  into  the  pancreatic  duct.  The  writer  does  not  believe  that 
infective  cholangitis  and  acute  catarrhal  pancreatitis  can  be  differen- 
tiated, and  thinks  that  the  latter  is  a  sequel  to  the  former.  The  symp- 
toms of  infective  cholangitis  are:  Variations  in  the  intensity  of  the 
jaundice,  which  is  of  long  duration,  usually  over  a  year;  the  liver 
may  be  of  normal  size  or  slightly  enlarged;  the  gall-bladder  is  not 
distended;  the  spleen  is  enlarged;  there  is  no  ascites;  bile  may  be 
present  in  the  feces  continuously  or  occasionally;  and  at  times  there 
may  be  ague-like  paroxysms,  with  chilly  fever  and  sweating  (the 
hepatic  intermittent  fever  of  Charcot).  On  these  occasions  there 
may  be  colicky  pains  and  the  jaundice  deepens,  and  often  nausea 


926 


DISEASES   OF  THE    STOMACH    AND   INTESTINES 


and  vomiting  are  present.     The  chills  are  often  quite  severe  and  the 

temfK^ratiire  may  rise  to  103°  to  105°  F.  Between  attacks  the 
temperature  is  normal.  Though  this  condition  may  continue  for 
years  without  suppuration  within  the  ducts,  the  process  is  one  of 
infection,  and  operative  pnx-edure  is  indicated,  1.  £*,,  the  removal  of 
the  impacted  stone.  The  infective  cholangitis  and  acute  catarrh  of 
the  pancreas  arc  together  cured  by  this  method. 

Chronic  Catarrh  of  the  Pancreas. — The  possibility  of  diagnosing 
chronic  catarrh  of  the  pancreas  is  at  present  a  matter  of  much  dispute. 
Curtin^  beheves  that  there  is  httle  evidence  that  it  is  an  inflammatory 
prf>cess.  Lando-  holds  that  stagnation  of  the  pancreatic  secretion 
within  the  acini  may  produce  chronic  interstitial  pancreatitis. 

Robson^^  and  Cammidge  l>elieve  that  chronic  catarrh  of  the  pan- 
creas can  usually  be  diagnosed  by  digestive  and  metabolic  symptoms 
and  by  swelling  of  the  gland,  and  that  the  symptoms  and  physical 
sigijs  resemble  in  a  mild  degree  those  of  chronic  pancreatitis. 

Etiology. — The  most  frequent  cause  of  chronic  catarrh  of  the 
pancreas  the  writer  believes  to  \ye  a  gastroduodenitis  or  duodenitis. 
These  conditions  may  l>e  either  acute  or  chronic,  and  as  a  result  an 
infection  of  low  grade  may  occur,  both  of  the  common  bile-duct  and 
of  the  duct  of  Wirsung.  WTiile  a  catarrhal  condition  of  the  duo* 
denum  exists,  as  can  be  determined  by  the  microscopic  appearance  of 
mucus  from  the  small  intestine,  "testing  the  intestinal  functions" 
will  Ix^  of  value  chiefly  to  show^  the  catarrh.  This  last  will  interfere 
with  the  secretion  of  the  prosecretin  and  enterokinase,  and,  even  if 
the  pancreatic  duct  were  not  involved,  or  to  a  slight  extent,  and  the 
common  bile-duct  were  chiefly  affected,  the  functions  of  the  pancreas 
would  h^  interfered  with.  After  the  mucus  has  disappeared  frojn  the 
stools  and  jaundice  still  persists,  if  then  one  fields  the  pancreatic  futte- 
tians  markedly  disturbed,  the  assumption  of  catarrh  of  the  pancreatic 
duct  is  a  fair  one.  Moreover,  persistent  jaundice  following  the 
history  of  a  gastro-intes final  or  intestinal  catarrh  shows  that  the  com* 
mon  bile-duct  is  involved,  and  probably  the  pancreatic  duct. 

Treatment, — ^Tlie  general  medical  treatment  is  that  of  duodenal 
jaundice  (see  Intestinal  Catarrh).  This  may  be  continued  for  the 
chronic  condition,  and  if  failure  results,  cholec>^totoray  or  chole- 
cystenterostomy  may  be  performed,  which  wHll  relieve  the  catarrh 
of  the  common  bile-duct  and  take  off  pressure  from  the  pancreatic 
duct. 

Tlie  other  most  common  cause  of  chronic  pancreatic  catarrh  is  an 
impacted  stone  in  the  pancreatic  portion  of  the  common  bile-duct, 
which  presses  on  the  pancreatic  duct,  or  a  stone  in  the  ampulla. 

The  obstruction  is  usually  partial,  and  the  grade  of  infection  pro- 
ducing a  chronic  catarrh  is  low. 

*  Phita,  Hosp.  Rep,,  1902,  v. 
2Zeit.  f.  Heilk-,  1906.  Hft,  t. 
»The  Pancreas:  Its  Surgery  and  Pathology » 


CATARRH  OF  THE  PANCREAS  927 

The  history  is  one  of  gall-stone  attack,  followed  by  jaundice.  In 
some  cases  the  pancreatic  functions  may  be  disturbed.  One  must 
remember  that  in  some  the  duct  of  Santorini  may  take  on  in  part 
the  function  of  the  inflamed  duct  of  Wirsung,  so  that  the  examina- 
tion of  the  pancreatic  functions  may  not  afford  information.  Fur- 
thermore, the  repeated  passage  of  gall-stones  through  the  common 
duct  may  set  up  a  catarrhal  condition  which  may  extend  to  the 
pancreatic  ducts. 

Regarding  the  determination  of  pancreatic  enlargement  in  chronic 
catarrh  of  the  pancreas  the  author  is  very  skeptical. 

,    The  removal  of  the  impacted  stone  affords  relief  both  to  the 
catarrh  of  the  common  bile-duct  and  to  that  of  the  pancreatic  duct. 

In  a  large  percentage  of  cases  the  absolute  determination  and 
early  diagnosis  of  chronic  catarrh  of  the  pancreatic  duct  is  an  im- 
possibility. Its  probability  can  be  reasoned  out,  and  the  treatment 
is  fortunately  the  same  as  that  of  chronic  catarrh  of  the  common  bile- 
duct. 

Suppurative  Catarrh  of  the  Pancreas. — This  disease  bears  the 
same  relation  to  catarrh  of  the  pancreas  as  does  suppurative  cholan- 
gitis to  simple  catarrhal  jaundice.  Suppurative  cholangitis  and 
suppurative  catarrh  of  the  pancreas  are  usually  associated. 

Etiology. — The  usual  cause  of  this  disease  are  gall-stones.  One 
can  explain  that  the  same  cause  may  produce  in  one  case  a  simple 
catarrh  and  in  another  suppuration,  on  the  ground  that  in  suppura- 
tive cases  there  must  be  a  high  grade  of  infection  with  a  lowered 
resistance  on  the  part  of  the  patient. 

Abscesses  of  the  liver,  gall-bladder,  and  pancreas  are  usually 
present. 

Symptoms. — In  the  milder  cases  the  symptoms  are  septicemic,  in 
some  those  of  a  local  abscess  of  the  pancreas,  and  in  the  more  severe 
cases  they  are  pyemic. 

The  preliminary  history  is  one  of  attacks  of  gall-stones  with  sub- 
sequent jaundice,  enlarged  liver,  tenderness  and  pain  in  the  epi- 
gastrium and  right  hypochondrium,  muscular  rigidity,  frequently  a 
mass  in  these  regions,  irregular  septic  temperature,  chills,  sweating, 
leukocytosis,  and  increased  polynuclears.  Cammidge  found  his 
urine  reaction  in  one  of  these  cases  of  septicemic  type. 

Occasionally,  suppurative  catarrh  of  the  pancreas  may  assume  a 
subacute  form  and  end  in  a  single  pancreatic  abscess  with  the  symp- 
toms associated  therewith.  Even  after  drainage  of  a  simple  abscess 
of  the  pancreas,  interstitial  pancreatitis  may  occur  and  ultimately 
lead  to  the  death  of  the  patient. 
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Fig.  36 S.— Pancreas  and  adjacent  tlsj^ucs  from  a  case  i>f  aculr  hemorrliagic  pan- 
creatitis with  fat  necrosis  (St,  Bartholomew's  Hospital  Museum) 
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Pancreatic  Hemorrhage. — Hemorrhage  into  the  substance  of  the 
pancreas  may  be  due  to  a  variety  of  causes.  It  may  accompany 
tumors  or  may  occur  in  pancreatic  cysts,  or  with  purpura,  eclampsia, 
and  the  acute  infectious  diseases.  Such  cases  have  nothing  in  common 
with  hemorrhagic  pancreatic  necrosis. 

Experimental  Hemorrhagic  Necrosis  of  the  Pancreas. — Hemor- 
rhagic pancreatitis  has  been  experimentally  produced  on  dogs  by  the 
injection  of  various  substances  into  the  duct  of  Wirsung,  such  as 
the  deliquescent  chlorid  of  zinc,  artificial  gastric  juice,  papain,  the 
diphtheria  toxin,  hydrochloric  acid,  nitric  and  chromic  acid,^  sus- 
pensions of  bacteria,  etc.  Bile^  injected  into  the  pancreatic  duct 
almost  uniformly  produced  the  same  results. 

Flexner*  demonstrated  that  the  production  of  the  lesion  may  be 
attributed  to  the  bile  salts. 

Occurrence. — Hemorrhagic  necrosis  of  the  pancreas  is  found 
more  frequently  in  men  than  in  women.  Peiser*  tabulated  121  cases  of 
hemorrhagic  and  gangrenous  pancreatitis,  of  which  79  occurred  in 
men  and  42  in  women. 

Korte*  collected  37  cases  of  the  hemorrhagic  type  in  males  and  4 
in  females.  In  cases  with  gangrenous  pancreatitis,  2 1  were  in  males 
and  19  in  females.  Individuals  who  are  apparently  in  good  health 
are  not  infrequently  attacked,  and  fat  patients  are  believed  to  be  par- 
ticularly susceptible. 

Age. — Hemorrhagic  necrosis  of  the  pancreas  and  gangrenous 
pancreatitis  occiu-  usually  between  twenty  and  sixty  years  of  age. 

Etiology. — Bacterial  Infection. — Opie"  holds  that  no  relation 
between  hemorrhagic  necrosis  of  the  pancreas  and  bacterial  invasion 
has  been  demonstrated.  Welch'  believes  that  the  organisms  penetrate 
the  tissue  subsequent  to  the  production  of  the  lesion. 

Various  investigators  have  found  the  colon  bacillus,  the  pneumo- 
coccus,  streptococci,  staphylococci,  and  other  bacteria  in  acute  hemor- 
rhagic pancreatitis.  Most  agree  that,  as  the  findings  are  inconstant 
and  as  the  necrotic  parenchyma  may  contain  no  micro-organisms,  they 
are  secondary  invaders  of  the  injured  tissue.  In  view  of  gall-bladder 
infection  produced  by  the  colon  bacillus,  the  author  believes  that  in 
some  instances  the  colon  bacillus  may,  in  part,  be  responsible  for 
this  type  of  acute  pancreatitis.  It  is  further  interesting  to  note  that 
in  an  autopsy  of  one  of  Robson's*  cases,  performed  three  hours  after 
death,  subsequent  to  operation  for  acute  hemorrhagic  pancreatitis, 
blood-cultures  contained  the  bacillus  coli  communis,  as  did  also  the 
pancreas. 

*  Contributions  to  the  Science  of  Medicine,  Johns  Hopkins  Hosp.  Rep.,  1900, 
ix,  793.  2  Opie,  Bull,  of  Johns  Hopkins  Hosp.,  1901,  xii,  182. 

'  Joiu".  of  Exper.  Med.,  1906,  viii,  167. 

*  Deutsche  Zeit.  f.  Chir.,  1902,  Ixv,  302. 

*  Chirurg.  Krankheit,  des  Pancreas,  Deutsche  Chirurg.,  Stuttgart,  1898. 

*  Disease  of  the  Pancreas.  ^  Med.  News,  1891,  lix,  669. 
'  The  Pancreas  (Robson  and  Cammidge),  p.  392. 

59 


930 


DISEASES   OF   THE    STOMACH   AND   INTESTINES 


Cholelithiasis* — There  is  a  close  relationship  between  cholelithiasis 
and  acute  pancreatitis.  EgtJahl  has  found  that  out  of  105  cases  of 
acute  pancreatitis*  cholelithiasis  was  present  in  42  per  cent.  This 
is  probably  a  mini  my  m  perc^entage.  The  calculus  is  suflficiently 
large  to  occlude  the  opening  of  the  ampulla  of  Vater  into  the  duode- 
num, and  yet  so  small  that  it  will  not  fill  up  the  ampulla  and  will  not 
obstruct  the  orifices  of  the  common  bile-duct  and  of  the  duct  of  Wir- 
sung.  These  two  ducts  are  converted  into  a  continuous  closed  channel, 
and  the  bile  entering  the  pancreas  through  its  duct  produces  a  hemor- 
rhagic necrosis  of  the  cjland.  In  only  a  little  more  than  three  out  of 
ten  persons  is  the  size  of  the  diverticulum  of  Vater  such  that  the  stone 
will  block  the  opening  into  the  duodenum  and  yet  not  obstruct  the 


Fig.  369/ — Areas  of  fat  necrosis  in. the  tiieseiirenc  ^.nd  omental  fat  and  m  the 
abdominal  wall  in  a  case  of  acute  hemorrKagic  pancreatitis  (FisonL 

duct  openings.  In  1  out  of  10  cases  the  bile-duct  joins  the  smaller 
pancreatic  duct,  and,  furthennore,  in  some  cases  the  duct  of  San- 
tori  ui  is  the  chief  duct  of  the  pancreas.  In  other  cases  the  com- 
mon duct  and  duct  of  Wirsung  enter  the  bowel  separately.  These 
facts  explain  the  comparative  rarity  of  hemorrhagic  necrosis  of  the 
pancreas  when  compared  with  the  frequency  of  cholelithiasis. 

Opie  reports  8  cases  of  hemorrhagic  necrosis  of  the  pancreas,  in 
which  gall-stones  WTre  present  in  5. 

Penetration  of  the  Duodenal  Contents  into  the  Pattcrcatic  Duds.— 
In  about  one  out  of  ten  persons  the  duct  of  Santorini  is  the  larger, 
and  is  the  chief  outlet  of  the  gland.  Probably  a  duct  of  this  type  can 
be  the  port  of  entry  of  the  duodenal  contents. 
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Traumatic  Necrosis. — A  blow,  an  injury  to  the  abdomen  in  the 
epigastric  region,  or  a  stab-wound  may  produce  hemorrhage  into 
the  pancreas.  Crushing  of  the  gland,  associated  with  occlusion  of 
the  vessels  (venous  thrombosis),  together  with  an  escape  of  the  pan- 
creatic juice  into  the  damaged  area,  may  be  subsequently  followed  by 
hemorrhagic  necrosis. 

Alcoholism  and  diabetes  have  by  some  been  considered  factors 
in  the  production  of  this  type  of  acute  pancreatitis. 

Parturition  has  been  mentioned  as  a  cause,  the  pancreas  being 
affected  in  a  similar  way  as  the  kidneys  and  liver  by  the  toxemias  of 


Fig-  370. — Hemorrhagic  necrosis  of  the  pancreas,  showing  abrupt  transition 
from  normal  to  necrotic  tissue.  At  the  margin  of  the  living  tissue  are  red  blood- 
corpuscles,  leukocytes,  and  fibrin  (.Opie,  "  Diseases  of  the  Pancreas"). 


pregnancy.  The  theory  has  been  advanced  that  the  pancreatic 
necrosis  may  result  from  embolism  of  the  giant  cells  of  the  placenta. 

Undoubtedly  the  major  number  of  cases  of  hemorrhagic  necrosis 
of  the  pancreas  can  be  imputed  to  a  gall-stone  impacted  in  the  mouth 
of  the  ampulla  of  Vatcr. 

Pathology. — The  pancreas  is  enlarged,  firm,  and  generally  covered 
by  clotted,  black-red  blood  (Fig.  368).  There  is  blood-stained  fluid 
in  the  lesser  peritoneal  cavity,  and  frequently  blood  infiltrates  the 
tissues  about  the  pancreas.  Fat  necrosis  always  accompanies  it 
(Fig.  369).  Usually  the  entire  organ  is  not  affected,  and  there  may 
be  areas  of  normal  parenchyma. 
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There  is  coagulatioQ  necrosis  in  the  diseased  areas,  involving  the 
epithelial  cells,  interstitial  tissue,  and  the  blood-vessels.  There  is 
an  abrupt  transition  from  the  necrosed  area  to  living  tissue,  and 
there  is  a  line  of  demarcation,  a  narrow  zone,  which  contains  frag- 
ments of  nuclei,  red  blood-cells,  polynuclear  lenkocytes,  and  fibrin 
(Fig.  370). 

Acute  inflammation  is  not  always  present.  There  is  hyaline 
thrombosis  of  the  capillaries  within  the  tissue  which  is  in  contact 
with  the  necrotic  area-  In  some  cases  hemorrhage  may  be  a  slight 
feature  and  necrosis  the  chief  lesion,  with  a  few  hemorrhagic 
areas. 

Complete  recovery  may  occur,  and  the  necrotic  area  become  ab- 
sorbed and  replaced  by  fibrous  tissue. 

After  healing  of  the  pancreatic  lesion,  the  lesser  peritoneal  cavity 
may  still  contain  opaque  fluid  and  necrotic  particles,  and  the  pan- 
creas  be  covered  by  black,  altered  blood. 

As  gangrenous  pancreatitis  is  a  progressive  stage  of  the  acute  hem- 
orrhagic type,  it  will  be  next  described,  and  the  symptoms  of  both 
conditions  will  be  given  later. 

Gangrenous  PANCREATms 

Stage  of  Gangrene.' — Etiology. — This  condition  is  ustially  a  sequel 
of  hemorrhagic  necrosis  of  ilie  pancreas  should  the  patient  survive  a 
sufficient  period  of  time.  Perforating  ulcer  of  the  stomach,  intestines, 
or  biliary  tract,  or  even  extension  of  a  cholangitis  through  the  pan- 
creatic duct,  may  be  causes.  Traumatism  may  first  produce  a 
hemorrhagic  necrosis  of  the  pancreas  with  subsequent  gangrene. 

Pathology. — The  pancreas  is  usually  swollen,  dark  red,  or  red- 
gray,  or  slate  colored,  generally  foul  smelling,  and  is  often  siurounded 
by  a  thin  greenish  or  dark -colored  purulent  fluid.  It  may  lie  free 
in  the  cavity  of  the  omentum,  which  last  is  distended  with  ill-smelling 
bloody  or  blackish  fluid. 

In  some  cases  in  about  a  week  or  ten  days  the  pancreas  may  be 
dry,  firm,  and  of  dark -brown  color,  covered  by  altered  blood.  In 
the  parenchyma  of  the  gland  yellow  spots  of  softening  may  alternate 
wnth  areas  of  hemorrhage. 

In  others,  in  about  two  weeks  the  pancreas  may  appear  a  black, 
soft,  friable  mass,  and  the  cavity  of  the  lesser  omeutimi  contain 
chocolate-colored  fluid  with  blackish  clots. 

The  gangrenous  condition  of  the  gland  is  produced  by  the  inx'a- 
sion  of  bacteria,  which  produce  these  changes  in  a  necrotic  gland  con- 
taining extravasation  of  blood. 

Suppuration  with  or  without  perforation  of  the  gastro-intesUnal 
tract  is  a  secondary  condition.  The  microscopic  appearance  of 
.gangrene  is  quite  typic.     Disseminated  fat  necrosis  is  present. 

Accumtilatioft  of  Fluid  in  the  Lesser  Peritoneal  Cavity, — With 
these  types  of  acute  pancreatitis  there  is  accumulation  of  fluid  in  the 
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lesser  peritoneal  cavity.  The  foramen  of  Winslow  is  closed  by  adhe- 
sions- The  fluid  usually  contains  the  products  of  pancreatic  secre- 
tion. The  contents  may  at  first  be  sterile,  but  later  become  infected 
from  the  gangrenous  pancreas.  The  bacillus  coli.  bacillus  lactis 
aerogenes,  bacillus  proteus  vulgaris,  and  streptococcus  pyogenes  have 
been  found  in  this  sac. 

An  abscess  may  form,  the  wall  of  which  is  blackish  or  gray,  and 
consists  chiefly  of  necrotic  fat.  The  contained  fluid  may  be  brown  or 
gray  in  color,  and  contain  soft,  greasy,  necrotic  material.  Through 
erosion  the  abdominal  wall  in  the  left  lumbar  region  may  be  per- 
forated, or  perforation  into  the  general  peritoneal  cavity  may  occur. 
A  subdiaphragmatic  abscess  may  form,  and  the  diaphragm  may  be 
perforated  with  a  resulting  empyema.  Perforation  of  the  stomach, 
duodenum,  or  transverse  colon  may  take  place,  and  the  discharge  of 
necrotic  pancreatic  tissue  from  the  bowel  has  been  recorded. 

Symptoms  of  Acute  PANCREArrris  (Hemorrhagic  and 
Gangrenous) 

S3rmptoms  of  Hemorrhagic  NeGrosis*— The  patient  may  have  been 
previously  healthy  or  a  sufferer  from  occasional  attacks  of  indigestion. 
In  some  there  may  be  a  history  of  gall-stone  attack.  Suddenly 
there  is  an  intense  pain  in  the  upper  abdomen,  the  epigastric  region, 
followed  by  vomiting,  more  or  less  obstinate  in  character,  and  severe 
collapse,  which  has  in  a  few  hours  even  caused  death  in  some  cases 
reported.  The  pain,  which  is  very  intense*  never  wholly  subsides, 
and  is  paroxysmal  and  increases  on  movement.  If  the  condition  per- 
sists for  a  longer  period,  in  the  course  of  twenty-four  hours  there  is  an 
epigastric  swelling,  tympanitic  or  resistant,  w4th  tenderness  on  pres- 
sure, which  is  present  from  above  the  umbilicus  to  tlie  ensiform  process 
and  over  the  pancreas.  Obstinate  constipation  occurs,  though  the 
obsLriiction  is  not  absolute,  as  flatus  occasionally  passes  and  a  large 
enema  may  secure  a  movement,  A  normal  or,  usually,  subnormal 
temperature  is  present  in  the  very  acute  cases.  If  the  case  survives 
several  days  there  may  be  irregular  temperature,  or  occasionally  it 
may  l>e  high.  The  pulse  is  rapid  and  small  and  cyanosis  may  result, 
both  of  tlie  face  and  abdominal  wall  particularly  (Halsted).  The 
aspect  is  anxious  and  the  face  pinched.  An  epigastric  peritonitis  is 
present  at  first,  which  later  may  become  general,  and  general  distention 
occur.  Tender  spots  are  also  often  prestmt  throughout  the  abdomen* 
They  are  believed  to  lie  over  tlie  areas  of  fat  necrosis.  Jaundice  may 
be  present,  at  first  slight,  which  may  later  deepen.  The  vomitus 
may  consist,  first,  of  food;  later,  of  bile,  and,  finally,  of  black  altered 
blood.  Hemorrhage  may  also  occur  from  the  other  mucous  surfaces, 
the  intestines,  subculaneously,  and  into  the  skin.  Death  usually 
occurs  on  the  second  to  fifth  day,  though  a  fatal  issue  may  take 
place  within  a  few  hours.  Delirium  may  occur  before  death.  This 
condition  may  be  mistaken  for  intestinal  obstruction,  but  stercora- 
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ceoiis  vomiting  and  visible  peristalsis  of  the  intestines  are  absent, 
which  occur  in  the  latter.  On  laparotomy,  areas  of  fat  necrosis  are 
visible,  which  are  at  once  suggesti%T  of  the  condition. 

Subacute  Pancreatitis.- — The  writer  lias  recently  seen  a  case  in 
whicli  there  was  an  acute  attack  of  pain,  apparently  from  a  gall-stone: 
tenderness  over  the  pancreas  and  common  duct;  vomiting  of  blood 
and  passage  of  blood  in  the  stools;  no  jaundice  and  no  shock  of 
marked  degree.  Recovery  ensued.  The  stone  evidently  escaped 
into  the  ;^^iit. 

Symptoms  of  Gangrene  of  the  Pancreas, — With  this  condition 
the  violent  symptoms  of  an  acute  heniorrhagic  pancreatitis,  which 
may  precede  it,  may  diminish  in  their  severity,  or  the  svmptnms  of  the 
onset  ma>'  l>e  less  severe  in  character.  The  patient  survives  the  more 
acute  attack  and  the  condition  is  more  chronic.  Opportunity  is 
given  for  bacterial  invasion  and  subsequent  gangrene.  The  pain  is 
localized  in  the  epigastric  region  and  vomiting  may  occur  at  inter- 
vals. Symptoms  pointing  to  suppuration  eventually  give  evidence 
that  infection  has  occurred.  There  are  frequently  an  irregular  tem- 
perature and  cliills.  Diarrhea  may  later  be  present.  An  ill-defined 
tumor  may  at  times  be  felt  above  the  umbilicus,  due  to  accumulation 
of  fluid  in  the  lesser  peritoneal  caWty,  or  to  hemorrhagic  or  purulent 
fluid  about  the  pancreas.  The  mass  is  generally  situated  in  the  epi- 
gastrium, and  extends  tinvard  the  spleen.  Inflation  of  the  stomach 
and  colon  may  aid  in  locating  its  position.  The  stomach  separates 
the  tumor  from  the  liver,  and,  when  inflated,  covers  it.  At  times  ero- 
sion of  tissue  over  the  left  kidney  occurs,  and  there  may  be  a  swelling 
below  the  left  costal  margin  as  far  as  the  iliac  crest. 

The  gangrenous  t>^K:  of  pancreatitis  may  be  prolonged  for  several 
weeks  or  longer.  Considerable  loss  of  weight  may  occur  in  these 
cases  when  prolonged. 

In  btjth  these  types  of  acute  pancreatitis,  digestive  disturbances, 
such  as  have  t>een  described  under  the  General  Symptoms  f^f  Diseases 
of  tlie  Pancreas,  may  occur.  Seldom  is  there  such  destruction  of  the 
pancreas  that  its  functional  activity  is  entirely  destroyed.  Sugar 
is  rarely  present;  fatty  stools  are  rare. 

Leukocjrtosis. — Leukocytosis  nia\'  be  present  diunng  the  first 
few  days  of  the  attack  of  hemorrhagic  necrosis  of  the  pancreas.  It  is 
not  always  present,  however.  With  gangrenous  pancreatitis,  leuko- 
cytosis may  vary  from  15.000  to  40,ocx).  It  may  diminish,  and  there 
may  even  be  leukopenia  before  death.  Increased  polynuclears  occur 
with  leukrx^ytosis.     Blood  clotting  is  delayed. 

Diagnosis  and  Differential  Diagnosis. — The  anamnesis*  the  symp- 
toms of  acute  epigastric  peritonitis,  pain,  vomiting  and  collapse, 
and  the  ftilminating  character  of  the  attack  are  at  once  suggestive. 
The  writer  believes  that  dettrmination  of  the  pancreatic  f mictions, 
the  Cam  midge  reaction,  etc.,  are  of  no  practical  assistance.  The  con- 
dition is  acute,  and  radical  procedure  is  indicated,  mtlt  no  delay. 
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Laparotomy  reveals  fat  necrosis,  which  is  diagnostic  in  connection 
with  the  symptoms. 

With  intestinal  obstruction  there  are  stercoraceous  vomiting 
and  intestinal  paralysis;  no  flatus  is  passed.  With  perforation  of 
duodenal  or  gastric  ulcer  the  history,  gravitation  of  the  contents 
toward  the  pelvis,  and  the  absence  of  liver  dulness  are  serviceable 
data. 

With  phlegmonous  cholecystitis  the  swelling  and  tenderness  usu- 
ally first  lie  below  the  right  costal  margin.  Determination  of  the 
gall-bladder  zone  (Head)  is  of  service. 

With  appendicitis  epigastric  pain  may  first  be  present,  but 
tenderness  at  McBurney's  point  and  muscular  rigidity  over  the  ap- 
pendix are  present.     Head's  zone  for  the  appendix  is  also  diagnostic. 

Treatment. — Collapse  must  receive  treatment  at  once  and  the 
acute  pain  must  be  relieved,  which  is  in  itself  a  serious  factor  in  pro- 
ducing the  shock.  Morphin,  J  to  i  grain  (0.015-0.03),  may  be  given 
by  hypodermic  injection,  and  str\xhnin,  ^V  grain  (0.002),  camphor 
oil,  5  grains  (0.3)  camphor  in  15  minims  (i.o)  of  sterile  olive  oil  or 
almond  oil,  should  be  administered.  Hypodermoclysis  may  be 
indicated.  Vomiting  should  be  relieved  by  lavage.  Hot  saline 
enemata,  i  pint  to  i  quart  (500-1000  c.c.)  each,  at  120°  F.,  may  be 
given  fof  shock.  A  nutritive  enema  may  be  added,  and  in  the  latter 
20  grains  of  lactate  of  calcium  should  be  given  to  overcome  the  hem- 
orrhagic tendency.  Chlorid  or,  preferably,  lactate  of  calcium,  60  to  90 
grains  (i-ij  drams)  daily,  should  be  given  in  divided  doses,  15  grains 
(1.0)  at  a  time,  by  enema,  both  before  and  after  operation,  in  the  lat- 
ter event  for  ten  days.  In  a  recent  case  with  hematemesis  and  ina- 
bility to  retain  the  enema,  10  grains  (0.6)  of  lactate  of  calcium  were 
dissolved  in  5  ounces  of  water  and  i  -dram  doses  of  this  solution  given 
every  one-half  to  one-quarter  hour  with  success.  This  was  repeated 
several  times  daily.  Human  blood-serum  may  also  be  injected  hy- 
podermically,  if  necessary,  to  combat  the  hemorrhagic  tendency,  or 
horse  serum  by  mouth.  Continuous  enteroclysis  with  hot  saline  at 
120°  F.  will  both  reliev^e  distention  and  stimulate  the  patient.  Re- 
course to  laparotomy  is  indicated  as  soon  as  the  shock  is  relieved. 
Incision  is  made  in  the  median  line  or  over  the  most  prominent  part 
of  the  tumor,  if  such  can  be  determined.  On  opening  the  abdo- 
men the  presence  of  fat  necrosis  is  at  once  diagnostic  of  pancreatic 
involvement. 

The  cavity  of  the  lesser  peritoneum  is  then  entered  through  the 
gastrocolic  ligament,  and  fluid  and  necrotic  material,  if  present,  are 
evacuated.  The  pancreas  should  also  be  drained.  The  operator 
should  determine  the  condition  of  the  bile-passages,  and  if  the  shock 
of  the  operation  be  not  dangerously  increased  by  further  procedure, 
gall-stones,  if  present,  should  be  removed  from  the  gall-bladder  and 
any  impacted  stone  from  the  common  duct.  If  prolongation  of  the 
operation  seem  inadvisable,  the  gall-bladder  should  be  drained,  and 
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by  a  subsequent  operation  the  stones  removed  therefrom  and  the 

impacted  stone  cleared  from  the  ampulla.     Proctoclysis  subsequent 
to  operation  is  of  v^aloe  for  the  sepsis. 

Suppurative  Pancreatitis 

Pathology. — The  pancreas  is  enlarged.  There  may  be  a  diffuse 
suppurative  process  of  the  gland  or  multiple  small  abscesses,  in  which 
the  process  is  more  acute,  or  there  may  be  a  single  abscess  of  the 
pancreas  (subacute  pancreatitis — Robson),  a  less  acute  process,  and 
which  may  even  be  of  considerable  duration.  Rarely,  there  may  be 
an  acute  interstitial  pancreatitis  without  suppuration — an  inter- 
mediary^ stage. 

Etiology.— Suppurative  pancreatitis  may  be  secondary  to  hem- 
orrhagic necrosis  of  the  pancreas,  or  quite  frequently  result  from  as- 
cending infection  of  the  pancreatic  duct.  It  may  occur  in  association 
with  cholelithiasis  by  occlusion  ui  tlic  duct  of  Wirsung  by  a  calculus 
lodged  in  the  diverticulum  of  Vater,  Suppurative  cholangitis  or 
cyst  of  the  pancreas  may  be  followed  by  suppuration. 

Pancreatic  calcuh,  carcinoma  compressing  the  pancreatic  duct, 
carcinoma  of  the  diverticulum  of  Vater,  or  ulceration  of  neighboring 
organs  may  produce  abscess  of  the  pancreas.  Traumatism  and 
digestive  disturbances  have  been  considered  factors- 

Bacterial  Infeciion^^Ammig  the  micro-organisms  isolated  from 
abscess  of  the  pancreas  are  Bacillus  coli,  pyogenic  cocci,  proteus  vul- 
garis, and  diplfjcoccus  Ian  ceo!  at  us.  Colon  bacillus  infection  the 
author  believes  to  be  a  possible  etiologic  factor. 

Fat  ui'crosis  rarely  accompanies  suppurative  pancreatitis, 

Sequelee  of  Suppurative  Pancreatitis.— Infection  of  the  lesser 
peritoneal  cavity  is  frequent.  Perforation  into  the  general  peritoneum 
may  result.  The  abscess  has  ruptured  into  the  stomach,  with  result- 
ing vomiting  of  pus,  or  has  perforated  tJie  bowel,  with  discharge  of 
pus  therefrom.  Thrombosis,  with  infection  of  the  splenic  and  portal 
veins  and  metastatic  abscess  of  the  liver,  may  occur.  The  pus  may 
burrow  into  the  right  loin  and  be  mistaken  for  a  perirenal  abscess. 
It  may  find  its  way  into  the  left  iliac  region  or  form  a  subphrenic 
abscess.  It  may  burrow  between  the  liver  and  stomach,  or  reach 
the  surface  above  or  Ijelow  the  latter,  or  pass  into  either  loin  or  into 
the  pelvis,  or  into  the  left  broad  ligament. 

Even  with  proper  drainage,  chronic  interstitial  pancreatitis  may 
result,  from  which  the  patient  may  succumb, 

Sjnmptoms  of  Suppurative  Pancreatitis. — If  this  condition  results 
from  hemorrhagic  necrosis  of  the  pancreas,  cholelithiasis,  pancreatic 
cyst,  or  pancreatic  lithiasis,  its  symptoms  are  modified  by  the  pre- 
ceding  condition.  In  about  50  per  cent,  of  the  cases  there  are  first  a 
sudden  onset,  with  intense  epigastric  pain,  vomiting  and  collapse,  the 
symptoms  of  hemorrhagic  pancreatitis,  of  which  suppurative  pan- 
creatitis may  be  a  sequel.     The  severity  of  the  sy^mptoms  then  lessens 
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and  the  course  becomes  chronic.  In  others  there  may  be  a  more  or 
less  sudden  onset  with  severe  pain,  vomiting,  and  constipation,  but 
collapse  is  not  a  marked  symptom  and,  as  a  rule,  is  absent. 

The  upper  region  of  the  abdomen  in  these  cases  does  not  become 
as  rapidly  distended,  and  vomiting  is  less  severe.  In  others  the  onset 
is  gradual  and  the  symptoms  are  less  severe.  The  abdominal  pain 
may  be  little  more  than  discomfort  and  gastric  disturbances  occur 
at  times.  In  some  cases  a  history  of  intermittent  attacks  of  pain, 
at  first  without  and  later  with  jaundice,  may  be  elicited,  due  to 
gall-stones,  and  in  others,  symptoms  of  infective  cholangitis,  with 
rigors,  intermittent  fever,  and  deepening  of  the  jaundice. 

Thayer^  reports  a  case  of  jaundice  due  to  pressure  of  a  pancreatic 
abscess  on  the  common  bile-duct  in  which  carcinoma  was  suspected. 

Tenderness  over  the  pancreas  is  usually  well  marked,  and  in  about 
one-fom*th  of  the  cases  a  palpable  tumor  can  be  determined.  This 
is  more  frequently  due  to  accumulation  of  inflammatory  products 
within  the  lesser  peritoneal  cavity  than  to  a  palpable  pancreas. 

Constipation  may  be  followed  by  diarrhea,  which  may  be  fetid 
in  character  if  pus  or  blood  are  present  in  the  stools.  Fatty  stools 
may  occasionally  be  observed  or  impaired  absorption  of  fat  may  at 
times  be  determined.  Robson  believes  that  fat  and  undigested 
muscle-fibers  are  usually  present  in  the  stools,  and  Opie,  that  they 
rarely  occur.     Glycosuria  is  rare. 

The  writer  believes  that  fat  in  the  stools  and  glycosuria  are  rare 
occurrences.  In  the  subacute  or  chronic  type  of  case  the  pulse  is  not 
seriously  affected.  In  many  cases  there  is  fever,  reaching  up  to  105** 
F.,  with  recurring  chills.  The  morning  temperatiu*e  may  be  normal. 
Leukocytosis  is  present  and  increased  polynuclears.  There  is  a 
gradual  loss  of  flesh  and  the  patient  becomes  more  feeble.  Albumin- 
uria is  quite  frequently  present.  Robson  holds  that  the  Cammidge 
reaction  is,  as  a  rule,  well  marked.  The  author  believes  it  may  be 
tried,  but  doubts  its  diagnostic  value. 

Suppurative  pancreatitis  with  single  abscess  formation  tends  to 
take  a  chronic  course,  from  one  to  even  eleven  months.  With  diff'use 
suppuration,  liver  abscess  may  be  associated  and  the  symptoms  may 
be  pyemic. 

There  may  be  evidence  of  abscess  formation  in  the  regions  des- 
cribed under  Sequelae  of  Suppurative  Pancreatitis. 

Rarely,  there  is  no  elevation  of  temperature,  and  when,  in  addi- 
tion, the  mass  cannot  be  palpated,  pancreatic  abscess  cannot  be 
determined. 

Diagnosis. — Early  occurrence  of  fever,  with  chills,  epigastric 
tenderness,  pain  and  swelling,  and  leukocytosis,  suggests  pancreatic 
abscess.  When  it  follows  hemorrhagic  necrosis  of  the  pancreas  the 
diagnosis  is  more  difficult,  since  when  this  condition  reaches  the 
stage  of  gangrene,  abscess  of  the  lesser  peritoneum  may  also  be  present, 
*  Amer.  Med.,  1902,  341. 
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as  it  is  also  in  suppurative  pancreatitis,  A  chronic  course,  however, 
suggests  suppuration.     Fat  necrosis  is  also  usually  absent. 

Treatment. — During  the  acute  stage  the  treatment  of  vomiting, 
collapse,  and  distention  are  the  same  as  with  the  other  types  of  acute 
pancreatitis  already  described, 

Enemata  of  soapsuds,  with  i  dram  of  spirits  of  turpentine,  or  en- 
teroclysis  aid  in  relieving  distention.  Calomel  is  of  value  to  empty  the 
bowel  during  the  constipated  stage,  and  can  be  given  in  a  dose  of  5 
grains  (0.3),  or  it  may  be  administered  in  small  doses  as  an  intestinal 
antiseptic,  in  either  case  to  be  fuliciwed  by  a  saline  cathartic.  Lactate 
of  calcium,  60  grains  (4.0),  should  be  given  daily  in  divided  doses 
before  and  after  operation  to  prevent  hemorrhage,  or  if  such  is 
occurring.  The  urine  should  be  examined  for  colon  bacilli  and  uro- 
tropin  and  Ix^nzoate  of  soda,  80  grains  (5,3)  each,  should  be  given 
by  enema  in  divided  doses  daily  if  such  are  present. 

Early  operation  with  drainage  of  the  abscess  is  indicated ;  also  the 
removal  of  biliary  or  pancreatic  calculi  if  such  are  present. 

CHRONIC  PANCREATITIS 

In  undertaking  to  give  the  reader  a  clear  and  concise  conception 
of  chronic  interstitial  pancreatitis,  so  that  he  may  readily  be  enabled 
to  diagnose  this  condition,  the  writer,  in  the  present  state  of  our 
medical  knowledge,  is  confronted  by  an  almost  impossible  task. 
Though  the  study  of  this  lesion  or,  rather,  of  one  particular  t)"pe  of  it, 
has  contributed  important  facts  to  our  knowledge  of  dial:)etes  mellitus, 
yet  chronic  pancreatitis  of  another  anatomic  type,  at  times  difficult 
to  diagnose  as  a  result  of  various  factors,  may  occur.  The  sNuip- 
toms  appearing  with  the  primary-  disease,  such  as  inflammatory  con- 
ditions of  the  gall-bladder,  duodenum,  etc.,  which  may  stand  in  a 
direct  causative  relation  to  the  chronic  pancreatitis,  may  greatly 
obscure  the  diagnosis.  One  must  frequently  arrive  at  tlie  latter  by 
the  process  of  exclusion.  Chronic  inflammation  of  the  pancreas  may 
be  present,  and,  on  accoimt  of  anatomic  peculiarities  of  the  gland 
found  in  a  percentage  of  cases,  the  disease  may  become  well  adv^anced 
before  disturbances  of  the  pancreatic  functions  can  be  determined. 
Opie,  in  fact,  holds  the  view  that  **  the  lesion  is  seldom  asscjciated  with 
such  definite  symptoms  as  to  be  recognized  during  life,  and  that, 
even  at  autopsy,  the  condition  is  frequently  overlooked,** 

Robson  and  Cammidge,  on  the  contrary,  believe  that  **  from 
examination  of  the  patient,  the  histor\^  of  the  case,  and  the  results 
of  chemic  and  microscopic  examination  of  the  excreta,  a  correct 
opinion  may  be  formed  in  a  large  majority  of  instances/*  These 
represent  extreme  views.  The  writer  believes  that  in  some  cases 
the  diagnosis  of  chronic  pancreatitis  is  possible,  while  in  other  in- 
stances, especially  in  the  early  cases,  our  present  medical  knowledge 
is  not  sufficiently  advanced  to  permit  accurate  determination  of  this 
lesion. 
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Sex. — In  30  of  Opie's^  cases,  17  occurred  in  males  and  13  in  females; 
while  in  Deaver's^  patients,  22  were  males  and  16  females.  Bohm 
reports  65  per  cent,  males  and  35  per  cent,  females.  The  disease, 
therefore,  preponderates  in  the  male  sex. 

The  relation  of  sex  to  chronic  pancreatitis,  as  compared  with 
cholelithiasis,  is  reversed,  biliary  affections  preponderating  in  the 
female. 

Age. — Opie  has  collected  '30  cases  from  the  age  of  ten  to  eighty 
years.  Twenty,  or  two-thirds,  occmred  between  forty  and  sixty 
years.  These  included  postmortem  records.  Deaver  reports  34 
cases,  in  which  4  were  under  thirty  years  of  age  and  the  balance 
between  thirty  and  sixty  years.  Two-thirds  of  these  cases  occurred 
between  forty  and  sixty  years.     All  but  one  were  operative. 

Etiology. — In  about  one-half  to  two-thirds  of  all  cases  of  chronic 
pancreatitis,  cholecystitis  and  cholelithiasis  are  found  to  be  the 
-exciting  causes. 

Deaver  found  disease  of  the  gall-bladder  or  ducts  in  65  per  cent., 
and  one-half  had  gall-stones  at  operation;  Mayo  found  gall-stones 
in  81  per  cent.;  Robson,  in  60  per  cent. 

A  large  calculus  in  the  diverticulum  of  Vater  or  in  the  common 
duct  above  its  junction  with  the  pancreatic  duct  may  compress  the 
latter  and  cause  chronic  inflammation  of  the  pancreas.  Bacterial 
infection  (ascending  infection)  of  the  duct  of  Wirsung  is  probably  a 
factor.  A  small  calculus  in  the  orifice  of  the  diverticulum  of  Vater 
usually  produces  acute  pancreatitis.  Flexner  reports  from  his 
experiments  that  when  the  composition  of  the  bile  is  modified  by  a 
diminution  of  its  salts  or  by  an  increase  of  colloid  material,  its  en- 
trance into  the  pancreatic  duct  is  likely  to  set  up  a  chronic  pancrea- 
titis, while  fresh  unaltered  bile  sets  up  acute  changes.  Small  stones 
sometimes  cause  chronic  pancreatitis,  so  that  modified  bile  in  these 
•cases  has  probably  been  diverted  into  the  duct. 

Malignant  Growths. — A  growth  compressing  or  invading  the 
pancreas  may  produce  chronic  pancreatitis:  it  may  either  compress 
the  duct  of  Wirsung  or  obstruct  the  ampulla  or  papilla,  interfering 
with  the  flow  of  pancreatic  secretion.  Infection  from  an  ulcerated 
surface  may  be  a  factor.  The  pancreas  may  be  invaded  by  a  car- 
cinoma of  the  stomach,  with  resulting  local  or  diffuse  interstitial 
inflammation. 

Impacted  pancreatic  calculus,  stenosis  of  the  duodenal  orifice  of 
the  gland  following  ulceration,  and  hydatid  membrane  obstructing 
the  opening  are  reported  as  causes. 

Ascending  Infection  front  the  Duodenum. — Chronic  pancreatitis 
may  result  from  extension  of  a  duodenal  catarrh  into  the  pancreatic 
duct.  Associated  bacterial  infection  is  a  factor  even  when  the  ducts 
«re  blocked  by  calculi. 

*  Disease  of  the  Pancreas. 

2  Jour.  Amer.  Med.  Assoc.,  April  15,  191 1;  ibid.,  July  i,  191 1. 
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In  the  latter  event*  bacteria  may  enter  along  the  w^s  of  the 
inflamed  duct  through  the  htnphatics  or  blood-stream. 

Injectimis  Diseases  and  from  Adjatcnt  Organs. — Chronic  pancrea- 
titis may  occasionally  occur  as  a  sequel  to  typhoid  fever,  mumps,  in- 
fluenza,  and  other  zymotic  diseases.  Extension  of  the  inflammatory 
process  from  an  adjacent  organ,  as  in  a  case  of  gastric  ulcer  or  car- 
cinoma of  the  pylorus,  may  produce  it.  Among  other  causes  are 
arteriosclerosis  and  chronic  passive  congestion  oj  the  pancreas,  due  to 
chronic  diseases  of  the  heart,  lungs,  and  liver. 

The  action  of  toxic  substances  in  the  blood  may  produce  a  chronic 
pancreatitis,  notably  tuberculosis,  S3rphilis,  and  alcohol. 

Chronic  pancreatitis  is  quite  frequently  associated  with  cirrhosis 
of  the  liver.  In  30  of  (Jpie's  cases  of  chronic  pancreatitis,  cirrhosis 
of  the  liver  was  present  in  8, 

Lefas'  and  Opie^  find  that  chronic  pancreatitis  may  accompany 
either  tfie  atrophic  form  of  cirrhosis  of  the  liver  (Laennec*s)  or  the 
hypertrophic  form.  In  the  former  case  the  type  of  pancreatitis  is 
intralobular  {interacinar),  and  the  weight  of  that  organ  is  increased, 
while  in  the  latter  case  the  interlobular  type  occurs,  and  there  is  no 
increase  in  the  volume  of  the  pancreas.  Cirrhosis  of  the  liver  and 
interacinar  pancreatitis  are  associated  with  dialjetes  melljtus  with 
hemachromatosis. 

The  writer  has  recently  reported  a  case  of  undoubted  chronic 
pancreatitis  with  marked  colon  bacilluria.  He  believes  the  colon 
baciilus  responsibk  in  sotne  cases.     This  patient  had  steatorrhea. 

Pathology. — There  are  two  types  of  chronic  interstitial  inflam- 
matioD  of  the  pancreas — the  interlobtdar  and  the  interacinar. 

Chronic  Interlobular  Pancreatitis. — Etiology, — This  type  is  most 
frequently  due  to  obstruction  of  the  pancreatic  duct  or  to  ascending 
infection  along  the  duct. 

The  interlobular  tissue  is  the  site  of  the  chief  change,  and  the 
gland  is  dense,  hard,  and  the  surface  is  nodular  or  granular.  The 
tissue  on  section  is  compact  and  homogeneous,  the  areolar  tissue 
being  replaced  by  scar-like  bands.  Occasionally  the  gross  appear- 
ance may  be  little  altered,  so  that  the  lesion  can  only  lae  recognized 
under  the  microscope.  Considerable  fat  may  infiltrate  the  newly 
formed  tissue,  and  small  foci  of  fat  necrosis  may  be  present. 

Coarse  bands  of  fibrous  tissue  separate  the  lobules  of  the  paren- 
chyma, and  lymphoid  cells,  plasma  cells,  and  eosinophiles  are  pres- 
ent  in  the  interstitial  tissue.  The  chief  increase  of  fibrous  tissue  is 
between  the  lobules.  Acini,  with  atrophied  nuclei  and  dilated 
lamina,  are  at  times  separated  by  new  tissue.  The  islands  of  Langer- 
hans  are  unaltered  (Fig.  371). 

When  the  case  is  far  advanced,  the  pancreas  may  become  densely 
sclerotic,  fibrous,  tissue  replacing  the  gland  tissue  to  a  great  extent, 

*  Arch.  gen.  cle.  Med.,  1900,  U.  S.,  iii*  539. 

*  Disease  of  the  Pancreas. 
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there  remaining  small  masses  of  the  parenchyma  embedded  in  fibrous 
tissue.  The  islands  of  Langerhans  are  unchanged,  being  frequently 
the  only  remains  of  the  parenchyma,  lying  amid  sclerotic  bands. 
They  are  resistant  to  the  sclerotic  process,  and  only  sujffer  in  extreme 
cases  when  the  acini  are  twarly  completely  replaced  by  fibrous  tissue. 

Chronic  Interacinar  Pancreatitis.— With  this  type  of  pancreatitis 
there  is  a  diffuse  increase  of  the  interacinar  stroma,  and  the  organ 
is  tough,  rather  than  hard,  and  the  surface  is  smooth.  It  is  charac- 
terized by  newly  formed  tissue  within  the  lobules  (intralobular) 
(Fig.  372). 

The  lesion  is  irregnlar  in  its  distribution.  There  is  thickening  at 
one  point  of  the  connective- tissue  network  supporting  the  acini,  while 
in  other  regions  there  are  compact  bands  or  masses  of  stroma.  The 
interlobular  tissue  is  not  entirely  unaffected,  but  its  proliferation  is 


Fig.  J71. — Chronic  interstitial  pancreatitis  of  the  interlobalar  variety  (Santos). 

not  constant  and  is  inconspicuous.  The  lobules  are  not  accentuated, 
but  the  interlobular  boundaries  are  obscured  by  strands  of  new 
tissue.     The  new  growth  invades  the  islands  of  Langerhans. 

They  are  almost  constantly  surrounded  by  fibrous  tissue,  forming 
a  capsule  which  separates  them  from  the  adjacent  acini,  which  last 
are  separated  from  each  other.  There  is  prohferation  of  interstitial 
tissue  about  the  capillaries  of  the  islands,  which  forms  coarse  strands 
between  the  columns  of  cells.  In  ttie  early  stages  there  is  an  accu- 
mulation of  lymphoid  cells  in  and  about  the  islands.  In  some  in- 
stances this  type  of  inflammation  (sclerosis)  is  almost  entirely 
limited  to  the  islands  of  Langerhans. 

Interacinar  pancreatitis  is  much  less  common  than   the  intra- 
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lobular  form^  and  the  former  condition  has  direct  association  with 
diabetes  mellitus. 

Lipomatosis  (infiltration  with  adipose  tissue)  occurs  in  associa- 
tion with  chronic  interstitial  inflammation  of  the  pancreas  in  both 
tv-pcs  of  this  lesion. 

Symptoms. — In  many  cases  the  diagnosis  of  chronic  pancreatitis 
is  impossible,  particularly  in  the  early  stages  of  the  interlobular  type 
of  tlie  disease,  and  at  times,  even  when  the  lesion  is  fairly  well  marked, 
sufficient  of  the  normal  parenciiyma  remains  for  Uie  organ  to  par- 
tially perform  its  functions. 


Fig.  372.— Chronic  jiuer!?tiiial  pancreatitis  of  mteracinar  type,  showing  the  in* 
vasion  of  an  island  of  Langerhaiis  by  the  intlainiiiator>'  prcx^css  \Opie). 


The  Qnamnesis  is  often  of  considerable  value  in  arriving  at  a  definite 
conclusion.  A  history  of  bad  habits  of  eating  or  drinking*  with  result- 
ing chronic  inflammatory  ccmditions  of  the  stomach  and  duodenum,  or 
of  infectious  diseases,  which  are  likely  to  be  followed  by  disease  of  the 
biliary  passages,  or  a  history  pointing  to  attacks  of  gall-stones  or 
impacted  gall-stone  with  cholangitis  and  intermittent  fever,  would 
be  suggestive  of  the  probability  of  secondary  involvement  of  the  pan- 
creas. In  some  cases  chronic  pancreatitis  may  exactly  simulate  this 
last  condition,  and  the  writer  will  describe  a  case  simulating  dutxienal 
ulcer  with  pyloric  stenosis.  On  the  other  hand,  when  with  a  history 
as  descril>ed  above  there  follow,  progressive  loss  of  weight,  jaundice 
which  tends  to  persist,  though  at  times  it  may  intermit,  disturbances 
of  the  digestive  functions,  pain  or  aching  in  the  epigastrium,  or  a 
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sense  of  discomfort,  an  excess  of  unabsorbed  fecal  fat  ^  or  an  undue 
amount  of  unsplit  fat  in  the  feces,  epigastric  tenderness,  and  fulness 
in  this  region  with  or  without  a  swelling  of  the  pancreas,  a  diag- 
nosis of  chronic  pancreatitis  can  be  made  with  certainty.  The 
Cammidge  reaction,  the  writer  believes,  is  not  always  present,  and  he, 
at  present  writing,  is  very  doubtful  as  to  its  value.  Jaundice,  how- 
ever, is  not  always  present. 

Chronic  Pancreatitis  Simulating  Gastric  or  Duodenal  Ulcer  with 
Pyloric  Stenosis. — Recently  the  writer  examined  a  patient,  a  girl  of 
twenty-six  years,  with  a  history  of  gastric  disturbances  of  three  years' 
diu*ation;  pain  after  eating,  more  frequently  after  several  hours; 
occasional  vomiting;  history  of  apparent  occasional  attacks  of  coffee- 
ground  hematemesis.  Patient  anemic.  Total  acidity,  60+;  free 
HCl,  30-1- ;  combined  HCl,  25 -h.  No  pus,  no  occult  blood  detected 
in  gastric  contents.  Stool  showed  some  disturbance  of  intestinal 
digestion,  but  nothing  typical  of  chronic  pancreatitis.  There  was 
local  tenderness  in  one  point  on  the  epigastrium.  Stomach  lies  with 
lower  border  at  umbilicus.  The  writer  believed  the  case  one  of 
pyloric  obstruction  (partial),  due  probably  to  duodenal  ulcer.  Opera- 
tion by  John  Connors  disclosed  a  dilated  stomach ;  no  ulcer  of  stomach 
or  duodenum;  a  partial  stenosis  of  the  duodenum  from  enlarged  head 
of  the  pancreas;  the  entire  pancreas  showed  evidences  of  chronic  pan- 
creatitis; no  gall-stones  in  common  duct  or  gall-bladder,  but  the 
latter  was  filled  with  very  thick  inspissated  bile.  The  gall-bladder 
was  drained.  At  present  w^riting,  several  weeks  since  operation, 
there  are  no  gastric  disturbances.  Whether  the  head  of  the  pancreas 
will  become  smaller,  with  no  subsequent  symptoms,  or  whether  the 
condition  later  progresses,  time  alone  will  determine. 

As  Deaver  justly  remarks,  the  diagnosis  is  most  frequently  made 
in  those  who  are  driven  to  surgical  intervention  on  account  of  rather 
an  active  type  of  syniptmns.  It  seems  best  to  take  up  the  latter 
separately. 

The  onset  of  the  symptoms  may  be  apparently  sudden,  due 
to  an  exacerbation,  or  they  may  be  gradual. 

Pain. — Pain  is  usually  present  during  an  exacerbation,  varying 
from  a  dull  ache  or  discomfort  to  that  of  a  lancinating  or  colicky  type. 
In  the  latter  instance,  calculi  are  probably  responsible  in  most  cases. 
In  many  the  pain  is  in  the  epigastric  region,  though  it  may  radiate  to 
the  back,  in  the  midscapular  region.  Occasionally  it  radiates  to  the 
right,  and  it  may  start  beneath  the  right  or  left  costal  margin.  There 
appears  to  be  no  definite  relation  of  the  time  of  eating  or  the  character 
of  the  food  to  the  commencement  of  the  pain,  and  this  may  be  some- 
times of  service  in  differentiating  pancreatic  pain  from  that  of  gastric 
or  duodenal  ulcer. 

Nausea  and  Vomiting, — Nausea  or  vomiting,  or  both  conditions 
in  association,  occur  quite  frequently  in  attacks.  With  nausea 
there  may  be  anorexia,  offensive  eructations,  heart-bum,  flatulency, 
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and  distaste  for  fats  or  meat.     Carbohydrates  seem   to  cause  in 

some  the  most  disturbance. 

Opie  has  called  attention  to  persistent  vomiting  in  some  cases  of 
chrotitc  interlobular  pancreatitis.  It  seemed  to  indicate  a  relationship 
between  gastro- intestinal  disturbance  and  a  chronic  pancreatitis. 

Gastritis  or  gastroduodenitis  may  be  associated  with  chronic 
pancreatitis,  and  in  some  cases  these  factors  may  be  the  cause  of 
the  vomiting. 

V^omiting  also  occurs  with  biliary  catarrh. 

The  vomiting  of  chronic  pancreatitis  is  twt  characteristic,  though 
it  may  contain  mucus  and  bile»  and  eructations  of  distressing  char- 
acter  may  be  present. 

Jaundice. — -Jaundice  is  another  important  symptom.  In  Deaver*s* 
cases  it  w^as  present  in  24  patients  at  the  time  of  operation  and  absent 
in  14.  lo  about  two- thirds  of  all  cases  the  common  bile-duct  passes 
through  the  head  of  the  pancreas,  so  that  an  inflammation  of  this 
part  of  the  organ  %vil!  interfere  with  the  free  exit  of  bile.  Undoubt- 
edly* many  cases  of  so-called  catarrhal  jaundice  can  be  so  explained. 
On  tlie  other  hand,  a  great  degree  of  inflammation  of  the  pancreas 
may  be  present,  with  no  jaundice,  when  ike  duct  does  not  pass  through 
the  head  of  the  gland.  A  certain  percentage  of  jaundice  cases  may  be 
due  to  obstruction  from  a  calculus  or  to  extension  from  a  catarrhal 
duodenitis.  In  some  cases  the  jaundice  may  come  on  without  pain, 
and  it  may  be  continuous. 

In  others,  rapid  wasting  and  loss  of  strength  are  associated  with  the 
jaundice,  so  that  malignant  disease  of  the  pancreas  may  be  sinudaled. 
On  operation  the  head  of  the  pancreas  may  be  so  hard  and  nodular  as 
to  resemble  carcinoma  on  palpation.  Occasionally  the  neighboring 
glands  may  also  be  enlarged,  so  that  the  simulation  is  complete. 

More  frequently,  jauodice  is  preceded  by  pain,  sometimes  Hke 
that  of  gall-stone  colic  when  such  is  present,  or  at  other  times  the 
pain  may  be  less  severe  and  not  colicky. 

Pain,  intermittent  jaundice,  and  attacks  of  fever  (Charcot's 
hepatic  intermittent  fever)  may  occur,  and  yet  no  stone  be  found  at 
operation.  Possibly  it  has  escaped  from  the  duct,  though  this 
simulation  of  gall-stone  attack  may  occur  with  chronic  pancreatitis. 

The  jaundice  may  var\'  from  a  slight  tinge  to  black  jaundice. 

Opie  holds  the  view  that  in  most  cases  jaundice  is  due  to  chole- 
lithiasis or  some  other  hepatic  disease,  preceding  or  accompanying  the 
chronic  pancreatitis. 

Digestive  Symptoms. — With  serious  disturbance  of  the  pancreatic 
functions  there  are  loss  of  weight  and  impairment  of  appetite.  The 
appetite  may  persist  in  some  cases.  In  some  tliere  is  no  disgust  for 
meat.  The  loss  of  weight  and  strength,  especially  in  the  cases  with 
jaundice,  may  be  so  rapid  as  to  simulate  cancer.  In  ordinar>'  cases 
marked  wasting  does  not  occur. 

1  Jour.  Amer.  Med.  Assoc.,  April  15,  191 1. 
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Temperature. — ^The  temperature  is  usually  normal  in  prolonged 
cases,  but  fever  may  be  present  during  an  exacerbation  of  the  disease. 
In  the  cases  coming  to  the  siu-geon  to  secure  relief,  fever  has  been 
usually  present,  sometimes  varying  from  99°  to  103°  F.  With  an 
associated  cholangitis,  fever,  chills,  and  sweating  occur. 

Bowels, — ^The  bowels  are,  as  a  rule,  constipated  and  flatulence 
is  present.  In  a  few  cases  there  is  diarrhea.  Only  with  advanced  pan- 
creatitis do  we  have  the  frequent  pale,  offensive,  greasy,  and  bulky 
movements  (steatorrhea). 

Physical  Examination. — Physical  examination  may  afford  no 
positive  information,  but  may  aid  in  excluding  other  abdominal  con- 
ditions.  Epigastric  tenderness  and  muscular  rigidity  of  the  recti 
in  this  region  may  be  present  during  an  exacerbation  of  the  dis- 
ease. When  present,  it  is  impossible  to  detect  a  mass  except 
possibly  under  anesthesia.  At  other  times,  in  patients  with  thin 
abdominal  walls,  or  when  ptosis  of  the  colon  or  stomach  are  present, 
it  may  be  possible  to  palpate  the  enlarged  head  of  the  pancreas;  but 
in  the  majority  of  cases  it  cannot  be  dotie.  When  a  mass  can  be  pal- 
pated, its  relation  to  the  stomach  and  colon  can  be  determined  by  in- 
flating the  stomach  with  air  or  with  carbonic  acid  gas.  Resonance 
on  percussion  from  the  overlying  stomach,  slight  movement  on  deep 
inspiration,  and  communicated  non-expansile  pulsation  are  charac- 
teristic of  the  mass  (enlarged  pancreas).  The  relation  of  the  tiunor 
to  the  transverse  colon  can  be  determined  by  inflating  the  colon  with 
air  or  carbonic  acid  gas. 

Tenderness. — Tenderness  in  the  epigastrium  is  sometimes  present, 
though  in  some  cases  it  may  not  be  marked.  It  may  be  absent. 
Tenderness  may  be  over  Mayo  Robson's  point  (above  and  a  little  to 
the  right  of  the  umbilicus)  or  in  the  midepigastrium.  In  a  niunber 
of  cases  it  has  been  found  beneath  the  right  costal  margin,  but 
associated  disease  of  the  gall-bladder  probably  accounted  for  this. 
Occasionally  tenderness  is  found  beneath  the  left  costal  margin,  and 
rarely  it  may  be  general.  If  found  over  the  head  of  the  pancreas  it 
is  of  value. 

Muscular  Rigidity, — ^This  occurs  in  the  epigastrium,  though  in 
some  cases  it  may  be  found  in  the  right  hypochondrium,  over  the 
gall-bladder.     It  may  be  absent. 

Gall-bladder, — In  the  chronic  cases  of  long  duration  a  distended 
gall-bladder  may  be  found,  such  as  occurs  with  carcinoma  of  the  head 
of  the  pancreas.  With  jaundice  du£  to  stone  in  the  common  duct  the 
gall-bladder  is  nearly  always  contracted. 

Liver. — The  liver  is  found  enlarged  in  some  patients.  The 
association  of  hypertrophic  cirrhosis  of  the  liver  with  interlobular 
pancreatitis  has  already  been  noted. 

The  Blood. — The  blood  quite  frequently  shows  a  secondary 
anemia  which  is  seldom  grave,  the  hemoglobin  also  being  moderately 
reduced.     Leukocytosis  is  usually  absent  except  during  the  acute 
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exacerbation,  when  it  is  moderate.     The  coagulation  period  should 
be  tested. 

When  atrophic  cirrhosis  of  the  Hver  and  arteriosclerosis  accom- 
pany diabetes  meUitus,  the  latter  condition  is  due  to  the  interadnar 
form  of  chronic  pancreatitis,  Diabetes  with  hemachromatoas 
results  from  chronic  interacinar  pancreatitis.  One  may  say  that 
glycosuria  and  other  symptoms  of  diabetes  mellitus  are  distinctive 
of  chronic  interacinar  pancreatitis.  Temporary"  glycosuria  may 
occur  during  an  exacerbation  of  pancreatitis. 

Sttx^ls. — Examination  of  the  stools  may  give  important  informa- 
tion. In  some  instances  they  are  clay  colwed.  One  must  determine 
to  what  extent  absence  of  bile  influences  this  conditi<»i,  and  the  test 
for  stercobilin  must  be  carried  out.  Generally  the  color  is  due  to 
excess  of  fat. 

In  cases  of  chronic  pancreatic  disease  the  total  amount  of  tin- 
absorbed  fat  may  reach  50  to  60  per  cent.,  and  up  to  90  per  cent, 
with  malignant  disease  of  the  gland.  Mtiller  finds  that,  though  the 
total  per  cent,  of  fecal  fat  may  not  be  above  normal,  yet  the  pro- 
portion of  split  fat  is  ahvays  decreased,  averaging  about  40  percent 
of  the  total  fat.  Katz  holds  that  a  diminution  of  the  split  fat  below 
70  per  cettt.  of  the  total  fecal  fat  signifies  disease  of  the  pancreas,  except 
in  nursing  infants  and  in  patients  with  severe  diarrhea.  Steatorrhea 
is  present  only  in  the  most  advanced  cases.  Excess  of  muscle-fibers 
in  the  stools  is  ver>'  rare. 

Cafnfnidge  Reaction, — The  Cammidge  reaction  in  the  urine,  in  55 
ca>es  oi  chronic  pancreatitis  confirmed  by  Deaver^  at  OF)eration.  was 
present  in  i  S  cases  32  per  cent.  .  In  other  series  the  ratio  was  not  as 
4:«««H.i — o:x-::!th  r.f  the  cases  positive  in  pancreatitis  as  compared  with 
oiic-'-ixt::  >'-:::ve  when  no  pancreatitis  was  present:  and  in  summing 
up  .\V.  cjL^-^  :::  which  the  ci:>ndition  of  the  pancreas  was  determined  at 
::.  IVaver  found  the  pancreatic  reaction  was  obtained  about 
.1  h^I:  times  as  frequently  when  the  pancreas  was  diseased 
it  %va<  r.  t.  Thi<  dix^  not  correspond  to  the  reports  of  Rob- 
N.\i:n::::  i^e.  Accv^rdin^  to  Deaver.  in  a  recent  series,-  he 
irv^:::  :n  2^  ptr  cent.  The  writer  is  ver>-  dubious  of  the 
:-:c  C^mn:id.:e  reaction.  <>nly  recently,  in  an  undoubted 
cj.x.  :  .i.:\  MnvX-i  pancreatitis  with  stt\2:crrht\i.  repeated  tests  were 
lu^.iv.'.t  y-.t  urine  sh.-uld  be  tested  for  bile  and  sugar.  Sugar 
i:ui\  -I  ix-ir  iurir:^  j^  exacerbation  oi  an  attack  and  clear  up  later. 
.*"- '  ./.:.'::  /:.i:^-i..v  ,::s\-:<rs.     Under  Testing  the  Pancreatic 

F.::..:.  :>  :-:c  :::.<:  ic-:rAV.e  meth<xis  are  described,  and  those  the 
ai:::.   :      rvftr^   .ir;:    rerVrrei    to  at   the  end  of  that  chapter,  notably 
t':x  ^i:s'/.  :::t  :'::•:     :'  Tc<tin^  the  Intestinal  Functions.      A  marked 
.       .\  \:  •>     :    s^rrit 'US    impc»rt  and    may  show  the  ap- 
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Differential  Diagnosis. — With  cancer  of  the  head  of  the  pancreas 
the  onset  is  generally  gradual  and  painless,  and  the  age  of  the  patient 
is  usually  over  forty  years.  Jaundice*  appears,  which  is  absolute.  The 
gall-bladder  is  generally  distended,  but  is  not  tender.  The  liver 
enlarges  from  bile  stasis,  but  there  are  no  nodules.  Occasionally 
there  is  a  metastatic  tumor  of  the  inner  side  of  the  gall-bladder.  The 
loss  of  weight  and  strength  is  rapid  and  anemia  increases.  Fever 
is  generally  absent  and  the  pulse  is  slow  and  feeble.  Ascites  with 
edema  of  the  lower  limbs  may  occur  late  in  the  disease.  Carcinoma 
is  sometimes  difficult  to  differentiate  from  severe  chronic  pancreatitis 
with  jaundice.  The  course  of  carcinoma  is  more  rapid  and  the 
history  short.  Cammidge  holds  that  the  pancreatic  reaction  in  the 
urine  occin-s  in  about  25  per  cent,  of  cases  of  cancer;  undigested  fat  is 
present  in  the  feces  in  some  cases,  of  which  only  a  small  proportion 
consists  of  fatty  acids. 

When  the  carcinomatous  growth  lies  in  the  common  bile-duct 
above  the  opening  of  the  pancreatic  duct,  the  loss  of  flesh  and  strength 
are  not  as  apt  to  be  as  rapid. 

Syphilis. — This  should  be  excluded  by  testing  for  the  Wassermann 
or  Noguchi  reaction. 

Cancer  of  the  Liver. — With  this  condition  there  is  an  irregular 
enlargement  of  the  organ,  and  it  is  nodular  to  the  feel.  There  are  a 
rapid  loss  of  weight  and  strength,  the  jaundice  is  less  intense,  and 
there  are  no  fever  or  paroxysmal  pains. 

Gall-stones. — With  gall-stones  there  is  a  long  history  of  spasmodic 
pains  without  jaundice,  the  pain  commencing  in  the  right  hypochon- 
drium  and  radiating  to  the  right  shoulder-blade,  as  a  rule.  Later, 
attacks  of  pain  occur,  followed  by  jaundice,  and  often  recurrent 
pains,  with  increased  jaundice  and  with  chills  and  intermittent  fever. 
Head's  zone  for  the  gall-bladder  is  present.  In  the  active  stage  there 
is  leukocytosis. 

The  tenderness  with  gall-stones  is  over  the  gall-bladder,  and 
frequently  lower  down  in  the  case  of  pancreatitis  and  nearer  the  middle 
line.  Robson  holds  that  the  Cammidge  reaction  and  examination  of 
the  stools  are  of  service  to  exclude  pancreatitis.  Frequently  the 
two  conditions — gall-stones  and  chronic  pancreatitis — are  associated, 
and  operation  alone  will  determine  the  presence  of  the  latter.  The 
writer  has  already  referred  to  the  fact  that  in  some  cases,  chronic 
pancreatitis  presents  symptoms  of  gall-stones  alone.  Removal  of 
an  impacted  stone  and  drainage  of  the  gall-bladder  will  at  times  cure 
the  chronic  pancreatitis. 

With  catarrh  of  the  bile-ducts  there  is  at  times  a  history  of  chronic 
gastroduodenitis,  though  it  may  be  of  pancreatic  origin. 

The  jaundice  and  loss  of  flesh  usually  come  on  without  pain. 
With  chronic  appendicitis,  the  determination  of  the  sensitive  appen- 

*  The  writer  reports  carcinoma  of  the  tail  of  the  pancreas,  with  no  jaundice 
and  pressure  stenosis  of  the  colon  with  cachexia. 
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dix  at  McBumey's  point  and  of  the  appendix  Head  zone  are  of 

value. 

Prognosis.— If  the  diagnosis  be  made  sufficiently  early,  free  drain- 
age of  the  biliary  tract,  and  hence  of  the  pancreas,  may  result  in  cure* 

The  disease  may  progress  for  months  or  even  for  years,  and  Uie 
well-marked  cases  may  eventitaUy  die  from  asthenia,  diabetes,  or  the 
hemorrhagic  diathesis.  A  hemorrhagic  tende^icy  is  of  bad  prognostic 
import  Commencing  glycosuria,  intermitting  but  increasing  in 
frequency,  is  suggestive  of  commencing  interacinar  involvement;  and 
persistent  glycosuria,  of  diabetes. 

Treatment. — Medicinal. — If  gastro-intestina!  catarrh  is  present, 
proper  dietetic  measures  should  be  undertaken  and  the  usual  treat- 
ment accorded  to  these  conditions. 

For  attacks  of  gall-stones*  olive  oil,  the  sahcylates,  etc.,  may  be 
administered.  Duodenal  or  gastric  ulcer,  alcohohsm,  syphilis,  or 
arteriosclerosis  should  receive  appropriate  treatment  if  they  are 
believed  to  be  factors.  Wet  packs,  rest  in  bed,  the  sparing  use  of 
carbohydrates,  and  the  administration  of  the  pancreatic  extracts 
should  be  tried.  Mild  mercurial  purges  may  be  indicated.  In  all 
cases,  whether  or  not  hemorrhage  has  occurred  for  several  days 
before  any  operation,  chlorid  or,  preferably,  lactate  of  calcium,  60 
grains  (4.0)  a  day  in  divided  doses,  should  be  given.  It  should  be 
continued  a  week  after  operation  and  may  be  given  by  rectum,  if 
indicated. 

Human  serum  may  be  injected  hj^podermically  if  hemorrhage 
occur. 

Surgery. — For  ulcer  of  the  stomach  or  duodenum — if  these  are  fac- 
tors— gastro-enter ostomy  may  be  required.  Free  drainage  of  tlie 
biliar>^  tract  and.  through  this,  drainage  of  the  pancreatic  ducts  will 
in  many  cases  enable  the  pancreas  to  cast  off  the  infection  and  resume 
its  normal  functions.  Gall-stones  should  be  removed  from  the  gall- 
bladder and  the  common  bile-duct  as  well,  and  the  head  of  the  pancreas 
should  i}e  thoroughly  explored,  and  any  calculus  lying  therein  or  in 
the  pancreatic  duct  should  be  removed. 

Choice ysiotomy  or,  in  some  cases,  cholecystenterostomy  (establish* 
mg  an  artificial  opening  between  the  gall-bladder  and  duodenum) 
afford  the  best  method  of  drainage.  Junction  of  the  gall-bladder 
with  the  colon,  tlie  writer  believes,  increases  the  liability  of  infection. 

The  writer's  case,  with  colon  bacilluria,  received  urotropin  and 
sodium  benzoate  and  the  usual  treatment  of  colon  bacillus  infection 
as  described  in  tliat  section. 

Diet, — If  temporar}^  glycosuria  or  diabetes  mellitus  be  present, 
appropriate  diet  should  be  instituted.  With  the  interlobular  type 
of  pancreatitis  fats  should  be  given  in  the  form  of  emulsions  and 
milk  is  of  great  value.  Feeding  should  be  forced  by  repeated  small 
meals  and  general  nutrition  should  be  improved.  Tlie  bowels 
should  be  regulated  to  one  movement  daily  and  diarrhea  checked. 


CHAPTER  XU 

FAT  NECROSIS-TUBERCULOSIS— SYPHIUS-PANCRE. 
ATIC  CALCUU 

FAT  NECROSIS 

Balser*  first  directed  attention  to  this  condition.  In  several 
autopsies  he  observed  in  the  fat  about  the  pancreas,  small  white 
opaque  areas,  which  subsequently  were  demonstrated  to  be  com- 
posed of  necrotic  fat  cells.  One  occasionally  finds  these  minute  fod 
limited  to  fat  within  or  upon  the  pancreas,  but  usually  the  process 
is  disseminated. 

Location  and  Appearance  of  Fat  Necrosis. — Fat  necrosis  is  of  im- 
portance to  the  siu-geon,  as  it  indicates  disease  of  the  pancreas. 
When  the  abdomen  is  opened,  the  omentum,  and  at  times  other 
fat,  is  found  to  be  studded  with  small  round  oval  areas,  opaque,  white 
or  yellow  in  color,  in  contrast  to  the  translucent  golden  yellow  color  of 
normal  fat. 

Occasionally  each  area  of  necrotic  fat  is  surrounded  by  a  narrow 
hemorrhagic  zone. 

The  lesions  are  usually  most  marked  near  the  pancreas,  and  are 
generally  limited  to  the  fat  of  the  abdominal  cavity.  Two  cases 
of  fat  necrosis  in  the  subcutaneous  tissue  of  the  abdomen  have  been 
reported  by  Hausemann.^  Areas  of  fat  necrosis  have  been  found  in 
the  mesentery,  in  the  subperitoneal  fat  of  the  abdominal  wall,  in  the 
subpericardial  and  subpleural  fat,  and  in  the  pericardial  fat. 

Occurrence. — Fat  necrosis  associated  with  pancreatic  disease  has 
been  frequently  noted  in  stout  patients,  in  fact  in  about  50  per  cent, 
of  cases.  In  the  majority  it  is  found  with  hemorrhagic  necrosis  or 
gangrene  of  the  pancreas,  is  rare  with  suppurative  pancreatitis,  and 
occasionally  occurs  with  chronic  pancreatitis.  It  may  be  present 
with  pancreatic  calculi,  cyst  of  the  pancreas,  and  with  gall-stones  or 
carcinoma  which  close  the  pancreatic  duct.  Fat  necrosis  with  acute 
hemorrhagic  pancreatitis  is  depicted  under  that  subject. 

Pathology. — ^The  changes  in  the  fat  cells  are  due  to  splitting  of  the 
neutral  fat  into  fatty  acid  and  glycerin.  The  fatty  acids  are  deposited 
in  needle-like  crystals  in  the  cells.  The  latter  lose  their  nuclei  and 
are  necrotic.  The  soluble  glycerin  is  absorbed.  The  fatty  acids 
subsequently  unite  with  calcium  and  form  irregular  or  globular 
masses  of  lime  salts.     The  outline  of  the  cells  is  more  or  less  preserved. 

*  Ueber  Fettnekrose,  Virchow's  Archiv.,  1882,  xc,  520. 

'  Berliner  Med.  Gesellsch.  Sitzung  vom  4  Dec,  1889;  Berliner  Klin.  Woch.» 
1889,  XXV,  1 1 15. 
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It  has  l>een  demonstrated  by  Benda*  that  acetate  of  copper  will 
comhinc  with  the  fatty  acid  in  the  necrotic  fat,  and  will  produce  a 
greenish 'blue  compound,  and  that  calcium  salts  are  less  markedly 
stained,  while  neutral  fats  are  unchanged.  It  is  thus  possible  to 
demonstrate  areas  of  necrosis  which  are  not  \isible  to  the  eye,  A 
half-saturated  solution  of  acetate  of  copper  is  employed  for  this 
test. 

The  foci  of  fat  necrosis  may  disappear  entirely.  This  has  been 
demonstrated  by  subseqtient  operation  on  patients  in  whom  they 
were  formerly  observed. 

Etiology  of  Fat  Necrosis, — Some  have  attempted  to  impute  the 
occurrence  of  fat  necrosis  to  the  action  of  micro-organisms,  since  the 
colon  bacillus  and  various  micnx*fx?ci  have  been  found.  The  invasion 
of  the  fat  by  these  bacteria  is  believed  to  be  second ar>% 

The  products  of  the  pancreas  are  the  active  cause  oj  fat  necrosis, 

Flexner,^  Opie,^  and  others  have  demonstrated  on  animals  that 
when  conditions  w^re  produced  which  alTorded  opportunity  for  the 
escape  of  pancreatic  secretion  into  the  tissues  surrounding  the  gland, 
fat  necrosis  resulted. 

It  has  been  concluded  that  fat  necrosis  is  produced  by  the  fat- 
splitting  ferment  of  the  pancreatic  juice. 

Flexner*  has  demonstrated  that  necrotic  fat  tissue  in  the  human 
being  contains  an  enzyme  which  can  split  up  neutral  butter  fat  and 
set  free  fatty  acids. 

Some  have  claimed  that  fat  necrosis  may  occur  without  lesion  of 
the  pancreas,  A  case  associated  with  duodenal  ulcer  is  reported  in 
this  volume.  The  presence  of  an  aberrant  pancreas  may  explain 
some  cases.  Fat  necrosis  without  tlie  association  of  pancreatic 
disease  is  a  rare  occurrence. 

Occasionally  (postmortem)  minute  foci  of  fat  necrosis  are  found  in 
and  upon  the  pancreas. 

The  treatment  of  fat  necrosis  when  determined  at  operation  is 
that  of  the  pancreatic  disease  upon  which  it  depends. 

TUBERCULOSIS   OF  THE  PANCREAS 

Tuberculosis  of  the  pancreas  occurs,  as  a  rule,  in  connection  with 
tuberculosis  of  other  organs,  and  the  blood-vessels  usually  furnish 
the  channel  by  which  the  bacilli  are  distributed  to  the  gland.  In  12 
out  of  128  autopsies  with  tul^erctilosis  in  other  regions^  Krudewetzky* 
found  miliary  tubercles  of  the  pancreas*  of  which  6  were  in  children 
in  18  cases  of  acute  miliary  tuberculosis.  The  tubercles  usually 
lie  within  the  lobules^  and  less  frequently  in  the  interlobular  tissue. 

*  Virchow's  Archiv.,  1900,  dxi,  194. 

*  Contributions  to  the  Science  of  Medicine,  Johns  Hopkins  Hosp.  Reports^ 
19CX),  ix,  859.  *  The  Pancreas. 

*  Jour-  of  Hxper.  Med.^  1897,  ii,  413.  ^ZeiL  f.  Heilk.,  1892.  mu,  toi. 
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They  rapidly  undergo  caseation.  In  cases  of  chronic  tuberculosis 
large  tubercles  occasionally  occur. 

Multiple  small  tuberculous  deposits  are  found  irregularly  scat> 
tered  through  the  pancreas,  or  several  large  masses,  which  may 
caseate  and  form  cavities  that  open  into  the  stomach  or  some  adjacent 
organ.  A  small  tuberculous  lymphatic  gland  has  been  removed  from 
the  head  of  the  pancreas.  Tuberculosis  of  the  pancreas  may  occur 
by  extension  from  neighboring  organs. 

Primary  tuberculosis  of  the  pancreas,  though  rare,  has  been 
reported  by  Mayo,^  Aran,*  and  Chvostek.' 

Symptoms. — Pain  in  the  epigastrium,  vomiting,  local  tenderness, 
and,  at  times,  jaundice  may  be  present.  A  palpable  tumor  just 
above  the  umbilicus  was  found  by  Mayo  in  i  case.  Functional  dis- 
turbances of  the  organ  may  also  occur.  The  diagnosis  is  probable 
from  the  usual  association  of  the  process  elsewhere. 

SYPHILIS 

Congenital  Syphilitic  Pancreatitis. — ^Attention  was  first  called 
to  the  frequency  of  congenital  syphilis  of  the  pancreas  by  the  inves- 
tigations of  Birch-Hirschfeld,*  who  fotmd  it  in  that  organ  in  13  out 
of  23  children,  and  in  another  series  in  29  out  of  124  syphilitics.  The 
pancreas  would  seem  to  be  affected  in  about  22  to  23  per  cent,  of  all 
cases  of  syphilis  of  the  newborn. 

Pathology. — ^The  pancreas  is  enlarged  and  firm,  and  there  is  a 
diffuse  interstitial  pancreatitis  with  proliferation  of  interlobular  and 
interacinar  tissue  which  penetrates  between  the  cells  of  the  acini. 
This  is  followed  by  destruction  of  the  parenchyma,  which  last  proba- 
bly atrophies.  There  is  a  syphilitic  peri-arteritis.  The  islands  of 
Langerhans  are  not  invaded  by  the  new  growth  of  interstitial  tissue. 
Small  gummata  (syphilitic  necrosis)  are  occasionally  fotmd  in  the 
newly  formed  stroma. 

Acquired  Syphilis. — Gummata  and  syphilitic  induration,  re- 
sembling syphilitic  cirrhosis  of  the  liver,  may  occur.  The  bands  of 
tissue  are  irregular,  scar-like,  and  differ  from  the  diffuse  increase  of 
tissue,  such  as  occurs  with  the  interlobular  or  interacinar  types  of 
chronic  pancreatitis. 

Symptoms. — Usually  one  finds  associated  symptoms  of  the  tertiary 
stage  in  these  acquired  cases.  These  may  be  disttu-bances  of  the 
pancreatic  functions,  evidences  of  chronic  pancreatitis,  and,  at  times, 
diabetes. 

Diagnosis. — The  Wassermann  or  Noguchi  reactions  should  be 
tested  for  in  addition  to  a  careful  anamnesis  and  examination. 

Treatment. — This  should  be  as  of  syphilis — merciuy  and  iodids — 
or,  preferably,  *'  606"  should  be  injected. 

*  Cited  by  Senn,  Outlines  of  Human  Pathology.  '  Ibid. 

•Wiener  med.  Blatter,  1879,  ii,  791. 

^  Gerhardt's  Handbuch  d.  Kinderkrankheiten,  iv,  Abt.,  753.  TQbingen,  1880. 
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PANCREATIC  CALCULI 

Pancreatic  calculi  are  rare,  and  among  150Q  autopsies  at  the 
Johns  Hopkins  Hospital  only  2  cases  were  discovered.  The  earliest 
report  of  this  condition  is  by  Panarol  and  Galea  in  the  year  1667. 

Goidiceandra,  in  i8q6»  records  48  cases;  and  in  1903  Oser  states 
that  there  were  only  70  cases  reported.  Lazarus  has  since  col- 
lected 80  cases.  Mayo  and  Robson  have  reported  others  since  that 
dale. 

Occurrence.^ Pancreatic  calculi  are  more  common  in  men  than 
in  women.  Lazarus^  collected  57  cases,  of  which  47  occurred  in 
men  and  10  in  women. 

Age.— Thirty-seven  of  tliese  cases  were  in  patients  between 
tliirty  and  forty  years  of  age. 

Pathology. — Calculi  are  not  found  in  the  healthy  pancreas,  and 
probably  these  pancreatic  concretions  are  a  result  of  catarrh  of  the 
ducts,  with  stagnation  of  secretion,  with  which  bacterial  infection 
is  associated. 

The  concretions  in  the  ducts  may  be  like  sand,  but  generally 
there  are  one  or  more  small  stones.  As  many  as  one  hundred  have 
been  reported.  The  duots  may  be  lined  with  calcareous  material, 
so  as  to  completeiy  or  nearly,  close  their  lumen. 

Usually  the  calculi  consist  of  calcium  carbonate  or  calcium  phos- 
phate»  though  a  case  has  Ix-cn  repcjrted  which  contained  cholesterin 
in  considerable  amount,  and  another  which  consisted  chiefly  of  cal- 
cium oxalate. 

Biliary  calculi  at  times  make  their  way  into  the  pancreatic  duct. 
and  this  has  resulted  in  suppiu-ation.  A  pancreatic  calculus  which 
lodges  at  the  duodenal  end  of  the  pancreatic  duct  may  be  stained 
with  bile-pigments  and  be  covered  with  a  layer  of  cholesterin.  The 
duct  of  Wirsung  is  narrowest  where  it  passes  through  the  wail  of  the 
duodenum^  and  calculi  have  a  tendency  to  lodge  above  this  point. 

The  outflow  of  the  pancreatic  secretion  may  be  entirely  ob- 
structed, and  the  duct  may  become  dilated  above  the  point  of  ob- 
struction. True  cysts  rarely  result*  but  they  have  been  reported. 
Obstruction  of  the  duct  by  calculi  is  usually  associated  with  bacterial 
infection,  and  produces  the  most  advanced  type  of  sclerosis.  The 
Bacillus  coll  has  l>een  found  in  two  calculi.  The  chronic  inflamma- 
tion is  of  the  interlobular  type,  and  the  islands  of  Langerhans  are 
usually  not  affected.  They  may  finally  become  involved  in  the  ad- 
vanced sclerosis. 

Pancreatic  calculi  are  opaque  to  the  v-rays,  and  we  thus  have  a 
means  of  d4agnosin^  their  presence  and  of  differentiating  them  from 
biliary  calculi,  which  are  not  readily  seen  and  may  not  even  be  visible 
in   a   rontgenograph.      The    presence    of   the    Cammidge    reaction, 

^  Beitrag  ziir  Pathologie  und  Therapie  der  Pankreaserkrankiingeii  mit  bcnson- 
derer  Benicksichtigiing  der  Cysten  uiid  Steinc,  Berlin,  1904. 
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when  such  is  present,  Robson  believes,  will  confirm  the  diagnosis  by 
demonstrating  the  associated  chronic  pancreatitis. 

The  stones  are  rotmd,  oval  or  elongated,  and  usually  smooth. 
They  may  occur  in  all  parts  of  the  ducts,  though  they  are  found  most 
frequently  in  the  head  of  the  pancreas.    They  may  also  be  branched. 

One  stone  has  been  recorded  measuring  2^  by  i  inch,  weighing  200 
grains,  and  a  second  one  weighing  20  ounces.  They  are  pale  in  color, 
but  may  be  white,  or  when  near  the  common  duct  may  be  covered 
with  cholesterin  and  stained  with  bile. 

Obstruction  to  the  flow  of  the  pancreatic  juice  from  an  impacted 
calculus  may  cause  escape  of  the  secretion  into  the  tissues,  so  that 
fat  necrosis  results.  A  pancreatic  calculus  in  the  diverticulum  of 
Vater  may  occlude  the  common  bile-duct  and  cause  jaundice.  Ulcera- 
tion of  the  mucosa  of  the  duct  may  be  caused  by  an  impacted  calculus, 
and  pancreatic  abscess  result. 

Etiology. — The  writer  has  already  referred  to  the  fact  that  ob- 
struction to  the  outflow  of  the  pancreatic  juice  with  associated  bac- 
terial infection  are  probably  factors.  Various  forms  of  bacteria 
have  been  found  within  the  calculi.  Cholelithiasis  may  occur  in 
association  with  pancreatic  lithiasis,  and  the  former  may  produce 
obstruction  of  the  pancreatic  duct  and  favor  stasis.  Pancreatic 
calculi  are  .sometimes  found  in  pancreatic  cysts,  possibly  resulting 
from  the  retained  secretion. 

Symptoms. — Pancreatic  calculi  have  been  found  on  autopsy  in 
persons  who  have  never  suffered  with  symptoms  that  could  be 
referred  to  the  pancreas.  In  some  the  symptoms  may  be  vague. 
The  presence  of  a  cyst,  a  secondary  abscess,  and  the  degree  of  ad- 
vancement of  the  chronic  pancreatitis  modify  the  symptoms. 

There  is  often  pain  in  the  epigastrium,  which  may  be  slight 
but  continuous,  or  it  may  be  paroxysmal,  resembling  biliary  colic; 
sometimes  it  is  agonizing  in  character,  and  may  be  associated  with 
vomiting,  hiccup,  cold  sweats,  and  collapse;  chills  and  fever  may 
at  times  occiu*.  The  attacks  may  be  brought  on  by  exertion,  or  they 
may  be  irregular,  occurring  at  any  time,  day  or  night.  The  pain 
frequently  comes  on  in  sharp,  colicky  attacks,  less  severe  than  gall- 
stones, and  may  radiate  toward  the  inferior  angle  of  the  left  scapula. 
A  sensation  of  soreness  or  stiffness  is  sometimes  noticed  for  several 
days  after  an  attack.  Fragments  of  stone  may  subsequently  be 
found  in  the  stool,  which,  when  analyzed,  consist  chiefly  of  carbo- 
nate or  phosphate  of  calcium.  In  i  case  of  Kinnicutt's*  the  pain 
began  in  the  back  and  then  ran  around  the  right  side  along  the  lower 
intercostal  spaces,  while  in  another  case  the  pain  began  between 
the  scapulse  and  ran  through — not  around — the  body  into  the  epi- 
gastrium, where  it  became  localized  to  the  right  of  the  middle  line. 
The  localization  of  the  pain,  though  more  frequently  to  the  left, 
is  not  always  characteristic. 

*  Trans.  Assoc.  Amer.  Phys.,  1902,  xvii,  8i. 
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Jayndice.  which  occurs  with  pancreatic  calculi,  may  be  due  to 
associated  gall-stones,  but  a  pancreatic  calculus  may  occlude  the 
common  bile-duct  and  thus  produce  it.  Lancereaux  records  gly- 
cosuria in  12  out  of  40  cases  of  pancreatic  calculi.  Sugar  may  be 
observed  at  intervals.  Diabetes  raellitus  or  glycosuria  accompany 
pancreatic  lithiasis  with  a  fair  degree  of  frequency,  and  Lazarus  has 
found  one  of  tliese  conditions  present  in  36  out  of  80  cases. 

The  disturbance  of  carbohydrate  metabolism  is  aot  produced! 
by  the  occlusion  of  the  ducts,  but  by  the  chronic  interlobular  pan- 
creatitis, and  it  occurs  only  when  this  condition  is  so  far  advanced 
that  the  islands  of  Langerhans  are  inv^olved* 

Alimentary  glycosuria  indicates  a  less  advanced  stage  of  the 
pancreatitis* 

Steatorrhea,  when  it  is  present,  is  an  aid  to  diagnosis.  It  has  been 
recorded  in  only  10  out  of  80  cases.  Even  if  there  is  no  apparent 
excess  of  fat,  microscopically,  in  the  stool,  there  may  be  deficient  fat 
splitting  of  ingested  fats  into  faiiy  acids  atid  soaps,  and  an  excess  of 
neutral  fat  may  be  found. 

Azotorrhea  is  less  frequently  found. 

Suppuration,  as  already  noted,  may  occur  as  a  complication  of 
pancreatic  calculus. 

The  heniarrhugic  tendency  may  occur  with  pancreatic  calculi, 
especially  with  advanced  chronic  pancreatitis. 

Diagnosis. — Pancreatic  calculi  are  more  opaque  far  x-rays  than 
are  gaU-stmies,  and  this  fact  proves  of  value  for  diagnosis. 

The  analysis  of  the  calculus,  calcium  carbonate  or  phosphate, 
when  present  in  the  stools,  is  also  of  use.  Glycosuria,  when  present, 
even  though  temporarily  so,  is  significant,  and  also  deficient  splitting 
of  the  ingested  fats  into  fatty  acids  and  soaps.  Robson  and  Cam- 
midge  set  much  store  by  the  pancreatic  reaction  of  the  urine,  which 
they  believe  usually  to  be  present,  but  the  writer  believes  it  uncertain.  I 
The  location  of  the  pain  and  the  direction  of  its  radiation  in  some  cases 
proves  of  service, 

Treatment.^Lazarus  recommends  that  secretion  be  increased] 
by  the  administration  of  large  quantities  of  water,  and  especially  to 
acidify  it  with  carbonic  add  gas  or  weak  acids.  Pancreatic  secretion 
may  be  increased  by  the  injection  h>T)odermically  of  pilocarpin, 
Y^  grain  (0.0006),  and  Eichhorst  reports  a  favorable  result.  This 
method  may  be  dangerous,  particularly  if  there  is  obstruction  in  the 
duct. 

Possibly  prosecretin,  3  grains  (0.5),  which  is  less  active  and  a 
normal  excitant,  three   times  a  day,  might  be  of  service.       Mor-d 
phin,  J  to  4  grain  (0,0075-0,0022),  may  be  administered  by  hypo- 
dermic for  the   acute  attacks  of  pain;   heat  should   be  applied   to 
the  epigastrium,  and  shock  t>e  treated  in  the  usual  method,  if  sue 
be  present,    A  hot  bath  Is  useful,  as  in  attacks  of  renal  or  bilia 
colic. 
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Surgery. — In  several  cases  pancreatic  calculi  have  been  success- 
fully removed  by  operation  through  incision  in  the  duodenum  or, 
preferably,  by  pancreolithotomy. 

It  is  indicated  to  explore  tjie  gall-bladder  and  common  bile-duct 
and  remove  calculi,  if  present.  If  there  is  hemorrhage  from  the 
gastro-intestinal  tract  or  subcutaneous  or  nasal  hemorrhage,  and, 
in  any  event,  for  several  days  before  operation  and  for  at  least  a 
week  thereafter,  calcium  lactate  should  be  administered  in  divided 
doses,  60  to  90  grains  (4.0-6.0)  per  day  by  mouth  or  by  rectum,  if 
there  is  vomiting.  Hypodermic  injection  of  normal  htmian  serum, 
or  horse  serum  by  mouth,  may  be  fiu-ther  indicated  for  hemorrhage. 


CHAPTER  XLII 
CYSTS  OF  THE  PANOWEAS-NBOPLASMS 

CYSTS 

Cysts  of  the  pancreas,  though  not  frequent,  must  be  considered 
in  the  diagnosis  of  cysts  of  the  abdomen,  since  they  occur  in  various 
regions,  and  may  simulate  other  diseases. 

About  1 73  cases  of  operation  on  cysts  of  the  pancreas  have  been 
recorded.  Hale  White  states  that  in  nearly  6000  autopsies  at  Guy's 
Hospital  from  1883  to  1894  only  4  cases  of  pancreatic  cyst  were 
found,  I  of  which  was  a  hydatid  cyst. 

The  simplest  classification  is  as  follows: 

1.  True  cysts  of  the  pancreas. 

2.  Pseudocysts. 

3.  Hydatid  cysts. 

I.  Among  the  true  cysts  we  have: 

(a)  Retention  cysts,  due  to  obstruction  of  the  outflow  of  the 
pancreatic  secretion,  with  resulting  dilatation  of  the  ducts  of  the 
acini. 

(6)  Proliferation  cysts,  or  cystic  neoplasms.  These  are  cystic 
tumors,  due  to  spontaneous  proliferation  of  the  epithelial  elements  of 
the  gland,  with  accumulation  of  fluid  in  the  cavities  which  are  so 
formed.  They  may  be  simple,  such  as  cystadenomata;  or  malignant, 
cystic  epitheliomata  or  carcinomata. 

(c)  Congenital  cystic  disease  of  the  pancreas  is  exceedingly  rare. 

Retention  Cysts. — Etiology. — Partial  or  intermittent  occlusion 
of  the  pancreatic  duct  favors  the  formation  of  retention  cysts  of  the 
pancreas. 

The  outflow  of  pancreatic  secretion  may  be  interfered  with  by 
obstruction  of  the  excretory  duct,  or  by  compression  from  without 
and  obstruction  within  it. 

Compression  of  the  pancreatic  ducts  by  tumors,  by  gall-stones, 
or  closure  by  a  pancreatic  calculus,  or  by  a  large  calculus  in  the 
diverticulum  of  Vater,  tumors  in  the  bile-passages  or  duodenum, 
swollen  lymphatic  glands  pressing  on  the  duct,  adhesions  or  intestinal 
parasites  in  the  pancreatic  duct,  may  be  causes.  Frequently  no 
cystic  formation  results,  but  sometimes  cysts  are  found. 

Chronic  pancreatitis  is  believed  to  be  the  most  common  cause  of 
retention  cysts. 

Occlusion  of  the  ducts  is  followed  by  interlobular  pancreatitis, 
which,  when  far  advanced,  may  cause  diabetes  mellitus. 
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Retention  cysts  are  frequently  quite  small,  and  may  not  cause 
symptoms.  There  may  be  a  beaded  or  rosary-like  dilatation  of  the 
pancreatic  duct,  which  has  been  described  as  **  ranula  pancreatica," 
or  multiple  cysts  of  small  size  containing  opaque  thick  fluid,  **  acne 
pancreatica/*  or  a  single  cystic  dilatation  as  large  as  a  man's  fist. 

They  are  occasionally  multiple — two  of  equal  size,  unilocular  or 
multilocular.  One  cyst  may  have  several  small  cysts  attached  to  its 
walls. 

When  a  cyst  enlarges  it  destroys  the  substance  of  the  gland,  and, 
at  the  same  time,  interstitial  inflammation  is  produced  in  the  ad- 
jacent gland-tissue.  The  cyst  may  become  pedunculated.  Reten- 
tion cysts  of  large  size  have  been  reported  containing  15  to  20 
quarts  (liters)  of  fluid. 

The  wall  of  the  cyst  is  composed  of  dense  fibrous  tissue  with  few 
cells,  and  may  be  3  to  4  mm.  thick.  Occasionally  the  wall  is  thin. 
Large  blood-vessels  often  traverse  the  outer  stuiace. 

The  inner  surface  consists  of  an  epitheUal  lining  of  a  single  layer 
of  cylindric  cells,  which  may  be  flattened  by  pressure.  It  is  some- 
times smooth  and  shining,  and  free  from  epithelium. 

In  some  cases  the  cyst  lining  may  have  ridges  or  septa;  the  re- 
mains of  other  cysts  or  clotted  blood  may  be  found  therein  adherent  to 
the  surface.  Portions  of  pancreatic  tissue  are  sometimes  embedded 
in  their  walls. 

Proliferation  Cysts,  or  Cystic  Neoplasms  of  the  Pancreas. — 
Many  of  these  tumors  are  on  the  border-hne  between  proliferating 
cystoma  and  cystic  carcinoma,  and  only  the  subsequent  course  of 
the  tumor  will  indicate  to  which  class  it  belongs.  They  are  charac- 
terized by  irregular  gland-like  growths  below  the  epithelial  lining  of 
the  cyst  and  by  the  presence  of  papillary  projections  from  the  cyst 
lining.  There  are  two  types — ^the  cystadenoma  and  the  epithelio- 
mata  cysticum. 

The  simple  proliferation  cyst  (cystadenoma)  is  usually  multi- 
locular, has  a  lining  of  columnar  epithelium,  which  sometimes  dips 
down  into  the  wall  of  the  cyst,  and  at  times  covers  polypoid  masses, 
which  project  into  its  cavity. 

These  cysts  are  more  common  in  the  tail  of  the  pancreas,  and  often 
their  contents  are  blood  stained. 

Rarely  cystic  tumors  of  the  pancreas  are  malignant  (the  cystic 
epithelioma).  Hartmann*  described  one  of  the  tails  of  the  pancreas 
which  was  accompanied  by  metastases  in  the  liver. 

Sotti,  under  the  name  of  adenocystoma  papilliferum,  described 
a  tumor  of  the  pancreas  with  metastases  in  the  lymphatic  glands  and 
lungs. 

The  malignant  form  is  usually  multilocular,  with  patches  of  car- 
cinomatous tissue  in  its  walls. 

In  some  cases  chocolate-colored  fluid  is  contained  in  the  cyst. 
*  Cong,  franc  de  Chir.,  1891,  v,  618, 
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Metastatic  deposits  occur  in  the  liver,  pancreatic  glands,  duodenum^ 
and  in  other  organs,  rendering  the  tumor  inoperable. 

Congenital  cystic  disease  of"  the  pancreas  is  exceedingly  rare. 
Robson  and  Moynihan  refer  to  3  cases,  resembling  that  met  with 
in  other  organs. 

Hydatid  cysts  of  the  pancreas  seldom  occur  resembling  the  lesion 
met  with  in  the  liver.     Evacuation  and  drainage  are  indicated. 

Pseudocysts  of  the  Pancreas,— Pseudocysts  constitute  a  large 
proportion  of  cases  reported  as  pancreatic  cysts.  They  may  be  found 
within  the  substance  of  tlie  pancreas*  but  the  greatest  number  of 
pseudocysts  are  formed  in  contact  with  the  gland,  particularly  in 
the  lesser  periiomal  cavity,  as  a  result  of  injury  to  the  pancreas. 


Liver 
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Fig.  373  - 


'Diagram  to  show  the  method  ni  origin  of  a  pbetidocyst  of  the  pancreas 

(Robsioii  and  Caminitige), 


Blood  and  pancreatic  juice  escaping  into  the  lesser  cavity  set  up 
a  mild  form  of  peritonitis,  which  closes  the  foramen  of  Winslow  and 
produces  a  tumor  which  is  difficult  to  differentia te  from  a  true 
cyst.  Enzymes  similar  to  those  of  the  pancreatic  Juice  have  been 
found  in  traumatic  cysts.  Fig.  373  is  shovra  the  method  of  the 
origin. 

Pseudocysts  within  tlie  pancreas  containing  blood  have  been 
believed  to  be  the  result  of  hemorrhage  into  the  organ. 

The  wall  of  these  cysts  is  formed  b\'  dense  connective  tissue. 
There  is  no  epithelial  Hning  to  tlie  c}^st,  but  this  does"  not  always 
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determine  the  nature  of  the  lesion,  since  the  epithelial  lining  may  be 
destroyed  by  the  pancreatic  juice. 

Etiology, — In  33  out  of  117  cases  of  pancreatic  cyst,  Korte  has 
found  that  traumatism  to  the  abdomen  preceded  the  appearance  of 
a  palpable  tiunor.     Lazarus  has  collected  8  more  cases. 

Among  the  various  injuries  to  the  epigastric  region  are  the  kick 
of  a  horse  or  compression  between  car  buffers.  Indirect  force  may 
produce  it  also,  such  as  a  violent  fall,  by  tearing  the  pancreas. 

These  traumatic  pseudocysts  usually  contain  blood,  though  only 
clear  fluid  be  present. 

Hemorrhagic  necrosis  of  the  pancreas  may  be  the  direct  cause  of 
pseudocysts.  A  number  of  such  cases  have  been  reported,  the 
patient  having  recovered  from  the  attack  of  acute  pancreatitis,  with 
the  subsequent  appearance  of  the  cyst. 

Sex. — ^The  greater  portion  of  the  traimiatic  pseudocysts  occur  in 
males,  who  are  most  exposed  to  injury,  while  true  cysts  occur  more 
frequently  in  females. 

Cystic  Contents. — The  fluid  in  the  pancreatic  cysts  and  pseudo- 
cysts may  furnish  little  evidence  as  to  their  origin.  Blood  is  generally 
present.  The  fluid  is  frequently  reddish  brown;  it  may  be  coffee- 
colored,  yellow,  greenish,  milky,  black,  or  bright  red  from  recent 
hemorrhage.  After  absorption  of  the  blood,  traumatic  cysts  may 
contain  clear  fluid.  The  contents  are  sometimes  viscid,  more  or 
less  turbid,  and  mucin  has  been  demonstrated  therein. 

The  specific  gravity  varies  from  1.007  to  1.028,  and  the  reaction 
is  generally  alkaline,  rarely  neutral,  and  still  more  rarely  acid.  Sugar 
is  seldom  met  with.  Albumin  is  present.  Under  the  microscope, 
red  blood-cells,  fat-cells,  epithelial  cells,  crystals  of  fatty  acids, 
leukcxrytes,  necrotic  tissue  at  times,  at  times  cholesterin,  and,  rarely, 
leucin  and  tyrosin  are  present. 

One  or  more  of  the  pancreatic  enzymes  can  frequently  be  demon- 
strated in  these  cysts.  Proteolytic,  lipolytic,  and  diastatic  enzymes 
have  been  found  in  the  fluid  of  abdominal  cysts  which  did  not  origi- 
nate from  the  pancreas,  and  cysts  of  the  pancreas  may  show  no  activity 
of  these  enzymes.  Nevertheless,  if  a  cyst  contains  fluid  which  can 
digest  coagulated  egg-albumen  or  split  starch,  it  is  probable  that  it 
originates  from  the  pancreas. 

Sjonptoms. — In  studying  the  symptoms  of  the  pancreatic  cyst 
one  must  consider  the  possible  cause  from  which  the  cyst  may  develop, 
the  general  symptoms,  both  subjective  and  objective,  the  physical 
signs  of  the  tumor,  and,  finally,  the  pressure  symptoms  which  may 
result  from  its  presence. 

There  may  be  a  history  of  previous  traumatism  in  the  epigastrium 
or  of  an  attack  of  hemorrhagic  necrosis  of  the  pancreas,  subsequently 
followed  by  the  development  of  a  tumor,  or  of  previous  attacks 
pointing  to  pancreatic  calculi,  or  disturbances  suggestive  of  a  chronic 
pancreatitis. 
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The  Rbntgen  rays  may  be  of  service  in  determining  the  presence 
or  absence  of  pancreatic  calculi,  also  the  examination  of  the  stool 
The  last  may  also  demonstrate  disturbance  of  tlie  pancreatic  func- 
tions. 

On  the  other  hand,  cases  do  occur  which  have  existed  for  a  long 
time  and  present  few  or  no  symptoms  except  the  presence  of  tlie  tumor. 

As  regards  general  symptoms,  pain  in  the  epigastrium  or  just 
above  the  umbilicus  may  l>e  present,  and  may  occur  even  when  the 
cyst  is  not  palpable.  There  may  be  colicky  paroxysms,  varying  in 
location  and  intensity,  sometimes  there  is  no  pain  whatever.  Vomit- 
ing may  occur,  associated  with  the  acute  attacks  or  pain,  or  the  cyst 
may  be  bound  to  the  stomach  by  adhesions  and  produce  gastric 
disturbance.  Constipation  is  usually  present.  Bulky  pale  motions 
are  rare  and  only  occur  with  advanced  pancreatitis.  The  cyst  may 
compress  the  lumen  of  the  intestines  and  produce  intestinal  obstruc- 
tion. Jaundice  does  not  occur  as  frequently  with  pancreatitis  c\*st 
as  it  does  with  carcinoma,  because  the  former  is  less  frequently  in  the 
head  of  tlie  gland- 

In  some  cases  disturbances  of  digestion  referable  to  a  diminution 
of  the  flow  of  pancreatic  juice  into  the  intestines  occur.  Fitz  has 
found  only  2  cases  of  steatorrhea  with  cyst  of  the  pancreas,  and 
only  2  in  which  there  were  undigested  muscle-fibers  in  the  feces. 
These  last  conditions  show  advanced  destruction  of  the  gland. 
Glycosuria  is  associated  with  them. 

Glycosuria  and  diabetes  mellitus  follow  severe  chronic  inflam- 
mation of  the  pancreas,  which  last  is  produced  by  a  cyst  occluding 
the  ducts.  Diabetes  was  present  in  only  9  out  of  134  cases  which 
were  collected  hy  Oser.     Alimentary  glycosuria  has  been  reported. 

Emaciation  is  a  frequent  s>'Tnptom,  and  in  some  cases  cannot  ap- 
parently be  explained  as  due  to  disturbances  of  pancreatic  digestion. 
The  patient  frequently  rapidly  regains  weight  after  drainage  of  the 
cystic  contents. 

Robson  and  Cammidge  report  marked  pancreatic  reaction  in  the 
urine.     The  writer  believes  this  of  no  value. 

Pressure  Symptmns. — Among  the  symptoms  due  to  pressure  of  the 
cyst  are:  Dilatation  of  the  siJ|X"rficial  branches  of  tlie  portal  vein. 
ascites  from  pressure  on  tlte  portal  vein,  or  edema  of  the  lower  ex- 
tremities from  pressure  on  the  inferior  vena  cava. 

In  2  cases  the  right  ureter  has  been  ol:structed.  Dyspnea  may 
result  from  pressure  on  the  diaphragm  or  from  distention  of  the 
abdominal  ca\nty.  Rarely,  intestinal  obstruction  may  result  from 
pressure. 

Physical  Signs  of  Pancreatic  Cysts, — The  cyst  is  usually  spheric 
and  the  surface  is  smooth.  It  rnay  be  as  large  as  a  human  head^  and 
may  even  fill  tlie  entire  abdominal  cavity  from  the  ensiform  cartilage 
to  the  sjinphysis.  Usually  fluctuation  can  Ix^  felt,  but  at  times  the 
sac  is  so  tense  that  it  appears  to  be  a  solid  growth. 
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The  tumor  is  often  situated  in  the  middle  line  between  the  ensiform 
cartilage  mid  the  umbilictis.  It  may  cause  a  round  protrusion  of 
the  abdominal  wall;  in  many  instances  the  greater  pari  of  the 
cyst  lies  to  the  left  of  the  median  line,  and  in  a  few  cases  it  was 
found  on  the  right  side.  Occasionally  cysts  have  extended  to  below 
the  umbilicus. 

Usually  these  cysts  exhibit  little  mobility  unless  they  are  in  con- 
tact with  the  diaphragm,  in  which  case  they  move  with  respiration. 
WTien  they  are  situated  10  the  tail  of  the  pancreas  they  may  be  freely 


Fig.  374. — A  cyst  projecting  from  the  ventral  surface  of  the  pancreas  into  the 
bursa  omenlalis.  The  stomacti  is  in  front  of  the  cyst  and  with  its  growth  is 
pushed  upward;  the  transverse  colon  is  below  it;  M,  stomach;  C,  tranr^'erse 
colon;  P,  pancreas;  MJ.,  transverse  mesocolon. 


movable.  If  the  cyst  is  in  contact  with  the  aorta,  pulsation  may  be 
transmitted,  but  it  disappears  when  the  patient  is  in  the  knee-chest 
position. 

The  relation  of  the  different  parts  of  the  pancreas  from  which  the 
cyst  originates  to  adjacent  organs  determines  the  physical  signs. 

The  relation  of  the  cyst  to  the  stomach  and  colon  can  be  defined 
after  artificial  distention  of  these  organs  with  carbonic  acid  gas  or 
^ith  air,  Korte  sttidied  133  cases  of  pancreatic  cyst  which  were 
operated  upon,  and  classified  the  positions  which  they  occupied. 

Pancreatic  cysts  usually  project  from  the  anterior  siu^ace  of  the 
61 
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pancreas  into  the  lesser  penUmea]  cavity  and  push  the  stomach  up- 
ward.    They  are  covered  by  the  gastrocolic  omentum  (Fig,  374). 

Small  cysts  lie  behind  the  stomach. 

Cases  have  been  reported  in  which  the  cyst  arises  from  the  upper 
border  of  the  pancreas,  and  makes  its  way  between  the  stomadi  and 
Hver,  being  covered  by  the  gastrohepatic  omentum  {Fig.  375). 

The  dulness  of  the  tumor  is  continuous  with  the  dulness  of  liver. 
Inflation  of  the  stomach  will  cover  the  dull  area  of  the  tumor. 

In  some  the  cyst  grows  between  the  two  layers  of  mesfx;olon,  and 
the  cyst  projects  upon  the  upper  surface  of  the  mesocolon  and  lies 
between  the  stomach  and  colon  (Fig,  376). 


Fig,  375. — Pancreatic  cyst  between  liver  and  stomach  (Robson  and  Cammidge): 
L,  Liver;  P,C,  pancreatic  cyst;  S,  stomach;  C  colon. 

Occasionally,  the  cyst  may  project  on  the  under  surface  of  the 
mesocolon  and  the  transverse  colon  lie  above  it  (Fig,  377),  or  the 
colon  may  cross  the  summit  of  the  cyst  (Fig.  378). 

The  cyst  may  pass  into  the  right  hypochondrium  and  simulate  an 
enlarged  gall-bladder,  or  right  renal,  or  suprarenal  cyst.  It  may 
make  its  way  into  the  right  or  left  lumbar  region  and  simulate  a  cyst 
of  the  kidney;  or  it  may  pass  forward  to  the  right  and  beneatli  Uie 
hepatic  flexure  of  the  colon  and  resemble  a  tumor  of  the  kidney, 
cecum,  or  ascending  colon.  In  some  instances  it  burrows  between 
the  layers  of  the  mesentery,  simulating  a  mesenteric  cyst,  or  may  pass 
to  the  left  and  resemble  a  left  renal  or  ovarian  cyst,  or  a  cvst  of  the 


CYSTS  OF  THE   PANCREAS — ^NEOPLASMS 


963 


F.C 


Fig.  376.— Pancreatic  cyst  between  stomach  and  colon  (Robson  and  Cammidge) : 
L,  Liver;  S,  stomach;  P.  C,  pancreatic  cyst;  C,  colon. 


i\  \ 


A 


P,C 


'^ii  '^  y/ 


; 


Fig-  377- — Pancreatic  cyst  below  the  transverse  colon:  L,  Liver;  5,  Stomach;  C, 
colon;  P.C,  pancreatic  cyst  (Robson  and  Cammidge). 
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spleen  or  left  lobe  of  the  li%er.  It  has  also  simulated  a  tumor  of  the 
descending  colon  or  of  the  small  intestine. 

Accumulation  of  fluid  in  the  lesser  peritoneal  cavity  (pseudocyst) 
may  closely  resemble  the  true  pancreatic  cyst.  A  cyst  may  pass 
through  the  foramen  of  Winslow  into  the  general  peritoneal  ca\ity. 
or  may  rupture  into  the  peritoneal  cavity  as  the  result  of  iBJury  pro- 
duced by  a  blow  or  fall 

The  spontaneous  disappearance  of  a  cyst  without  intraperitoneal 
rupture  has  been  reported  in  association  with  diarrhea.      The  con- 


Fig*  57S. — ^A  pancreatic  cyst  (7^)  which  has  petielrated  between  the  folds  of 
the  transverse  mesocolon  (Mj,)  and  projects  equally  upon  the  upper  and  lower 
surface.     The  stomach  is  above  the  cyst  and  the  transverse  colon  crosses  it. 

tents  probably  entered  the  intestine.  Bull'  and  Parsons  report  such 
cases.  Diarrhea  occurred  at  the  time  of  the  disappearance.  Pos- 
sibly one  of  the  pancreatic  ducts  communicated  with  the  cyst. 

Diagnosis* — A  round  fluctuating  tumor  lying  in  tlte  epigastrium, 
especially  when  the  greater  part  is  to  the  kft  of  tlw  median  litte,  is 
suggestive  of  a  pancreatic  cyst.  Most  frequently  the  cyst  lies  be- 
tween  the  stomach  and  transverse  colon.  The  stomach  usually 
partially  covers  it.  Even  when  the  cyst  occupies  the  more  uncommoa 
1 N.  Y.  Med.  Jour.,  18B7,  xlvi,  376, 
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position  between  the  stomach  and  liver,  percussion  of  the  cyst  while 
inflating  the  stomach  is  of  value,  since  tumor  gradually  becomes  cov- 
ered as  the  stomach  distends.  Cysts  of  the  liver  and  spleen  or  a 
distended  gall-bladder  remain  superficial,  and  are  not  pushed  back  and 
covered  by  the  distending  stomach. 

Mesenteric  cysts  usually  lie  near  the  umbilicus  and  are  freely 
movable.  Pancreatic  cysts  may  appear  in  this  region,  but  generally 
there  is  no  mobility.  At  times  the  pancreatic  cyst  may  extend  as  far 
as  the  pelvis. 

The  history  of  the  cyst  as  first  commencing  in  the  epigastrium  may 
be  of  service;  also  inflation  of  the  colon  may  aid  in  the  determination 
of  its  relations,  and  bimanual  examination  of  the  vagina  and  rectum 
may  exclude  its  connection  with  the  uterus  and  ovaries. 

The  disappearance  of  the  tumor  is  more  suggestive  of  hydro- 
nephrosis. 

Exploratory  aspiration  of  the  cystic  tumor  the  writer  believes 
dangerous.  It  may  damage  the  viscera  or  cause  extravasation  of  the 
cystic  contents. 

The  history  is  of  great  value  in  many  cases. 

The  Cammidge  reaction  may  be  tested,  though  the  writer  has  no 
faith  in  the  procedure.  The  pancreatic  functions  should  be  in- 
vestigated and  the  urine  examined  for  sugar.  These  factors  are  an 
aid  to  diagnosis.  The  contents  of  the  cyst  should  be  tested  for 
enzymes  after  evacuation  by  operation. 

Treatment. — Surgical  treatment  is  alone  of  service.  Aspiration 
is  dangerous  for  the  purpose  of  diagnosis.  Incision  and  drainage 
is  the  operation  of  choice;  extirpation  is  more  dangerous,  and  in  many 
cases  is  impossible.  Description  of  the  surgical  procedures  has  no 
place  in  this  volume. 

It  is  recommended  to  administer  a  diet 'to  lessen  the  flow  of  pan- 
creatic juice,  thus,  bread  and  milk,  with  the  administration  of  small 
doses  of  sodium  carbonate,  5  to  10  grains  (0.32-0.65)  t.  i.  d.,  are  excel- 
lent.    Others  advise  a  diabetic  diet  and  the  use  of  the  same  drug. 

As  in  all  cases  of  pancreatic  disease,  chlorid  or,  preferably,  lactate 
of  calcium,  i  dram  (4.0)  in  divided  doses,  should  be  administered  for 
a  week  before  and  after  operation.  In  the  latter  event  it  can  be 
given  for  a  time  by  rectum.  Human  serum  may  be  used  by  hypo- 
dermic, and  the  calcium  salts,  60  to  90  grains  (4.0-6.0)  daily,  by 
mouth,  if  hemorrhage  occur  at  any  time  during  the  course  of  the 
disease. 

Mayo  Robson  records  160  cases  of  pancreatic  cyst  which  have  been 
operated.  Of  these,  there  were  20  deaths  subsequent  to  operation, 
and  8  deaths  later  from  diabetes  or  other  complications.  Of  138  cases 
treated  by  incision  and  drainage,  death  occurred  in  16.  Among 
15  cases  in  whom  complete  excision  was  practised,  3  died.  Partial 
excision  in  7  cases  resulted  in  i  death.  Korte  collected  102  cases,  of 
which  1 01  were  treated  by  incision  and  drainage,  with  only  4  deaths. 
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Tumors  of  the  panoeas  are  not  a  very  oammoa  ooctmeiKse,  and 
are  most  frequently  of  a  malignant  nature.  The  solid  growths  mtt 
with  in  the  pancreas  aie  caranoma,  sanxima,  adenoma,  andlym- 
phoma.  Segr6,^  in  11,472  autopsies,  reports  127  cases  of  caranoma 
and  2  of  sarooma.    Benign  tumors  are  less  conmiao. 

Caronmia 

Carcinoma  is  the  most  common  of  the  new  growths  foond  in  die 
pancreas.  PtobaUy  some  cases  rqxxted  as  cancer  of  the  liver  were 
cases  of  primary  cardnoma  of  the  pancreas,  with  secondary  nodtdes 
in  the  liver.  Formerly  cancer  was  considered  tiie  most  oommon 
lesion  affecting  the  pancreas,  but  chrome  interstitial  pancreatitis 
was  undoubtedly  mistaken  for  it  in  many  inistances. 

Age. — Carcinoma  usually  occurs  after  forty  years  of  age,  thoo^ 
a  case  in  a  patient  aged  thirty-two  has  been  reported,  and  rarefy  it 
has  occurred  in  diildhood. 

Sex. — Carcinoma  is  more  frequent  in  males.  In  108  case^  there 
were  69  in  men  and  39  in  womeiL 

Sttnadon  of  Tumor. — Carcinoma  is  most  frequently  situated  in 
the  head  ci  the  s^and.  It  was  involved  in  about  62  per  cent,  of  the 
cases  recorded:  in  5.5  per  cent,  the  tail  was  affected;  in  3.5  per  cent, 
the  body;  and  there  was  a  diffuse  growth  in  29  per  cent.  The  duct 
o!  Wirsung  was  obliterated  in  55  out  o!  66  cases,  and  dilated  be3rond 
the  point  of  stricture  in  about  one-third  of  the  cases.  Among  57  cases 
collected  by  Segr^,  the  timior  was  situated  in  the  head  of  the  gland 
in  35  cases;  in  the  body,  twice;  in  the  tail,  once,  and  the  entire  gland 
was  affected  in  19  cases.  Out  of  113  cases  reported  by  Mirailli6, 
priman^  carcinoma  of  the  head  of  the  pancreas  was  present  in  82. 

Oser  states  that  there  is  secondary  carcinomatous  involvement 
of  the  pancreas  in  more  than  10  per  cent,  of  cases  of  primary  car- 
cinoma of  the  stomach.  Metastasis  also  takes  place  from  carcinoma 
of  other  organs. 

Frequency. — Out  of  53,000  autopsies,  Roswell  Park  reports  226 
cases  of  primary  malignant  disease  of  the  pancreas.  Secondary 
growths  of  the  pancreas  are  much  more  common.  Eppinger  reports, 
in  13 14  autopsies.  19  cases  of  cancerous  involvement  of  the  pancreas. 
Only  2  of  these  were  primary  cancer  of  the  pancreas.  There  were  308 
cancers  in  various  organs. 

Morbid  Anatomy. — Carcinoma  of  the  pancreas  begins  either  in  the 
glandular  epithelium  or  in  the  cells  of  the  excretory  ducts.  In  the 
former  instance  it  is  of  the  spheroid  type,  and  in  the  latter  usually 
columnar. 

Spheroid-celled  carcinoma  is  the  more  common  and  usually  of  the 

» Annual  Univ.  de  Med.  et  Chir..  1888. 
*  Mirailli^,  Gaz.  des  H6p.,  1893.  Ixvi,  889. 
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scirrhous  type,  and  is  composed  of  firm,  fibrous  nodules.  Occasionally 
it  is  encephaloid,  soft,  and  cellular.  Colloid  carcinoma  has  been 
observed. 

Roux^  described  a  cystic  epithelioma,  and  Sotti  a  malignant 
adenocystoma  with  metastases  in  the  lymphatic  glands  and  lungs. 

Secondary  deposits  are  most  common  in  the  liver,  but  may  be  found 
anywhere, 

A  variety  of  carcinoma  characterized  by  great  irregularity  in  the 
size  and  shape  of  its  cells,  and  believed  to  originate  in  the  island  of 
Langerhans,  has  been  described  by  Hiller  and  Goodall.  Secondary 
interstitial  pancreatitis  is  present  in  some  cases,  and  occasionally  small 
cysts  may  occur. 

Carcinomatous  growths  of  the  pancreas  are  usually  of  small  size 
(5  to  10  cm.  in  diameter),  but  occasionally  they  are  quite  large. 
When  the  tumor  invades  adjacent  organs,  such  as  the  liver,  bile- 
passages,  stomach,  and  duodenum,  the  origin  of  the  primary  growth 
may  be  in  doubt. 

Effects  of  Adhesions  and  Pressure. — ^Adhesions  may  be  formed 
between  the  tumor  and  adjacent  organs,  and  various  lesions  may  re- 
sult from  pressure.  Thus,  occlusion  of  the  duodenum  or  pylorus  may 
cause  dilatation  of  the  stomach,  or  the  stomach  may  be  compressed 
against  the  abdominal  wall,  or  compression  of  the  transverse  colon  may 
cause  intestinal  obstruction. 

Obstruction  of  the  bile-dud  with  dilatation  of  the  gall-bladder  is 
common.  Pressure  on  the  left  ureter  may  cause  hydronephrosis,  or 
on  the  portal  vein  may  produce  ascites. 

Edema  of  the  lower  extremities  may  follow  pressure  on  the  vena 
cava.  The  tumor  tissue  may  invade  the  stomach  or  duodenum,  and 
perforation  of  these  viscera  may  occiu*.  The  pancreas  may  be  second- 
arily invaded  from  the  stomach  or  duodenum. 

Symptoms. — The  symptoms  of  carcinoma  of  the  pancreas  are 
modified  by  the  position  of  the  growth  and  by  the  degree  of  chronic 
pancreatitis  which  is  sometimes  associated  with  it. 

In  the  largest  percentage  of  cases  of  cancer  of  the  pancreas  the 
head  of  the  gland  is  involved. 

The  earliest  symptoms  are  rapid  loss  of  weight  and  strength, 
with  loss  of  appetite,  discomfort  after  eating,  and  distaste  for  meat. 
Nausea  and  vomiting  may  occur;  constipation  is  most  frequently 
present,  though  occasionally  there  may  be  diarrhea.  In  the  earlier 
stages  the  movements  may  be  normal.  Cachexia  is  rapid,  jaundice 
soon  appears,  and  is  progressive.  The  skin  may  become  dark, 
almost  black  in  color,  or  in  some  cases  like  the  yellow  color  from 
gall-stones;  the  gall-bladder  enlarges  and  is  readily  recognizable  and 
the  liver  swells.  There  are  intense  prostration  and  weakness. 
Pain,  particularly  in  the  early  stages,  is  at  times  absent.  The  writer 
has  recently  seen  a  large  carcinoma  of  the  outer  third  of  the 
^  Cancer  et  Kystes  du  Pancreas,  Paris,  1891. 
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body,  with  no  pain  whatever.  It  may,  when  the  tumor  rapidly 
increases,  be  quite  intense  from  pressure  on  the  celiac  ganglion  or  on 
adjacent  nerv^e-trunks,  and  may  radiate  to  the  back  or  shoulders. 
Occasionally,  there  may  be  colicky  pain  dne  to  occlusion  of  the  pan- 
creatic duct,  which  may  resemble  the  colic  of  pancreatic  lithiasis  or 
colicky  pains  from  pressure  on  the  common  bile-duct  resembling 
biliar>'  colic.  The  stool  is  pale  in  color  after  the  appearance  of  the 
jaundice  and  bile  is  found  in  the  urine.  The  obstruction  of  the  com* 
mon  bile-duct  is  usuaUy  complete  and  the  feces  contain  no  stereo* 
bilin. 

With  scirrhous  cancer  of  the  head  of  the  pancreas  often  the  tumor 
cannot  be  felt;  in  about  one-fourth  or  one-fifth  of  the  cases  the  can- 
cerous mass  is  palpable,  usually  in  the  epigastric  region,  more  rarely 
in  the  right  or  left  hypociiondrinm.  Usually  the  mass  is  immovable, 
unless  King  in  the  tail  of  the  pancreas.  Occasionally  it  moves  with 
respiration  or  transmits  the  pulsation  of  the  aorta »  There  is  frequently 
absence  of  free  HCl  in  the  stomach -contents,  as  may  occur  with 
cancer  situated  in  other  organs.  This  finding  does  not,  therefore, 
always  determine  involvement  of  the  stomach.  Excessive  vomiting 
with  dilatation  of  the  stomach  may  result  from  carcinomatous  in- 
volvement of  the  pyloric  end  of  that  organ  or  of  the  duodenum. 

Adhesions  may  cause  similar  symptoms.  Occasionally,  there  may 
be  no  enlargement  of  the  gall-bladder  if  the  c>'stic  or  hepatic  duct 
alone  are  involved  by  the  growth,  or  if  the  gall-bladder  be  obliterated 
by  previous  inflammation.  In  some  instances  steatorrhea  or  dis* 
turbances  in  tfie  /atio  of  neutral  fats  and  combined  fatty  acids  are 
present,  and  rarely  undigested  muscle-fibers  are  found  in  the  stooL 
Bulky  stools  may  occasionally  be  present.  Alimentary  glycosuria 
has  been  observ^ed,  and  diabetes  mellitus  when  there  is  great  involve- 
ment of  the  pancreas,  and  particularly  with  a  complicating  interadnar 
pancreatitis.  If  the  tumor  lie  near  the  tail  of  the  pancreas,  there  is 
no  jaundice. 

Intestinal  obstruction  (chronic),  even  merging  into  tlie  acute,  may 
result  from  pressure  on  the  transverse  colon  or  ileum.  The  writer 
recently  has  seen  a  case  of  chronic  intestinal  obstruction  caused  by 
pressure  from  carcinoma  of  the  outer  third  of  the  body  of  the  pan* 
creas.  There  was  no  jaundice,  H.  Haubold  found  this  condition 
on  operation.  Ascites,  swelling  of  the  spleen,  hemorrhoids,  dropsy 
of  the  lower  limbs,  and  hydronephrosis  may  result  from  pressure. 

Perforation  of  adjacent  viscera  may  occur.  Chylous  ascites  due 
to  perforation  or  rupture  of  the  thoracic  duct  has  been  reported. 

There  is  frequently  a  marked  hemorrhagic  tendency,  particularly  in 
the  cases  of  cancer  of  the  head  of  the  pancreas  with  jaundice. 

Hemorrhage  may  occur  from  the  nose,  mouth,  stomach,  intestines^ 
and  subcutaneously.  Persistent  bleeding  or  oozing  is  liable  to  occur, 
both  at  and  subsequent  to  operation.  Cammidge  states  the  C-reao 
tion  (Cammidge)  is  present  in  about  25  per  cent,  of  all  cases  and  the 
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A-reaction  in  most  cases.  The  writer  is  skeptical  as  to  the  value  of 
these  reactions,  though  still  experimenting  with  them.  Examination 
of  the  stool,  the  urine,  and  testing  the  pancreatic  functions  may  be 
an  aid  to  diagnosis. 

Diagnosis. — Rapid  emaciation,  progressive  weakness,  increasing 
anemia,  jaundice  becoming  very  intense,  dilatation  of  the  gall-bladder, 
and  epigastric  tumor  (not  always  present)  are  significant  of  carcinoma 
of  the  head  of  the  pancreas;  glycosuria  and,  occasionally,  steatorrhea 
are  confirmatory  when  present.  The  patient  is  usually  over  forty. 
The  course  is  very  rapid,  not  over  a  year,  and  after  the  onset  of  jatm- 
dice,  only  six  to  eight  months;  on  distending  the  stomach  with  air  or 
carbonic  acid  gas,  the -tumor,  if  present,  disappears.  The  tempera- 
ture is  subnormal.  Symptoms  from  pressure,  such  as  anasarca,  etc., 
occur  in  some  cases.  With  cancer  of  the  outer  part  of  the  body  of 
the  pancreas  there  is  no  jaundice  and  no  dilatation  of  gall-bladder. 

Cholelithiasis. — ^There  is  a  preliminary  history  of  gall-stone  attacks; 
the  jaundice  comes  on  after  an  attack  of  pain  and  is  sudden.  Re- 
missions of  jaundice  sometimes  occur ;  the  impacted  calculi  may  pro- 
duce intense  jaundice. 

Some  bile  usually  escapes  past  the  gall-stones  into  the  intestines, 
and  stercobilin  is  present  in  the  stools.  The  bile  is  likely  to  become 
infected,  and  ague-like  paroxysms  occur  with  an  irregular  temperature. 
There  is  no  distended  gall-bladder,  but  there  is  a  rigid  right  rectus 
muscle.  There  is  frequently  a  tender  point  above  and  to  the  right 
of  the  umbilicus,  and  there  may  be  pain  which  passes  to  the  mid- 
scapular  region  or  beneath  the  right  shoulder-blade. 

As  a  rule,  the  liver  is  not  enlarged  with  cholelithiasis,  though  it 
may  be  enlarged  and  tender  in  an  acute  attack.   The  history  is  long. 

Chronic  Pancreatitis, — With  chronic  pancreatitis  the  history  is 
long,  the  jaundice  is,  as  a  rule,  not  complete,  and  may  be  slight  or 
absent;  infection  of  the  pancreatic  duct  and  infective  cholangitis  are 
often  present,  as  shown  by  occasional  chills  and  temperature.  The 
loss  of  flesh  is  less  marked.  Only  after  a  long  period  (much  longer  than 
one  can  live  with  cancer)  may  there  be  anasarca  or  enlargement  of  the 
abdominal  veins.  There  is  a  history  of  attacks  of  pain  and  local 
tenderness  may  be  present.  At  operation  for  gall-stones,  when  en- 
largement of  the  head  of  the  pancreas  can  be  felt  in  a  patient  before 
middle  life,  or  adhesions  of  long  standing,  and  the  history  is  long,  the 
disease  is  apt  to  be  chronic  pancreatitis.  Sometimes  enlarged  glands 
are  found  with  this  condition,  but  they  are  apt  to  be  discrete,  while 
with  cancer  they  are  usually  confluent.  The  loss  of  flesh  and  strength 
is  less  marked,  and  the  gall-bladder  is  seldom  distended,  though 
rarely  it  is  enlarged.     Anemia  is  less  marked. 

Cancer  of  the  common  bile-duct  is  rare  and  is  usually  associated 
with  gall-stones.  If  the  papilla  is  involved,  the  symptoms  cannot  be 
distinguished  from  cancer  of  the  head  of  the  pancreas.  If  the  cancer 
lie  above  the  opening  of  the  pancreatic  duct  into  the  ampulla,  the 
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pancreatic  functions  will  not  be  so  markedly  disturbed  and  the  loss 
of  flesh  will  not  be  so  rapid. 

Tum&r. — Tumor  of  the  pancreas  is  usually  less  movable  than 
tumors  of  the  pylorus  or  cohn,  and  its  position  drjes  not  change,  as  do 
tumors  of  these  organs  when  distended  with  carbonic  add  gas  or  air. 
It  is  found  in  about  one-fifth  of  the  cases»  and  lies  in  the  epigastrium 
usually,  tliough  occasionally  in  the  right  or  left  hypochondrimn. 
Carcinoma  of  tlie  pancreas  can  be  at  time5  determined  by  inflation  of 
the  stomach  and  colon,  since  the  pancreatic  tumor  becomes  covered 
by  the  distended  organs. 

Cancer  of  the  Liver, — With  cancer  of  the  liver  the  jaundice  is 
absent  or  less  intense  and  the  liver  soon  enlarges.  Irregular  nodules 
can  be  felt  on  the  surface  and  edges.  Cachexia  is  marked.  In  the 
early  stages  syphilis  can  be  excluded  by  the  Wassermann  or  Noguchi's 
tests. 

Cancer  of  the  Pylorus, — Cancer  of  tlie  pylorus  can  be  diagnosed 
by  the  usual  metliods,  but  sometimes  both  pancreas  and  stomach 
arje  involved.  Cammidge  sets  great  store  on  his  urinary  test  as  an  aid 
to  diagnosis,  but  the  WTiter  has  not  been  impressed  as  to  its  value. 

Treatment* — In  the  earlier  stages,  when  doubt  arises  as  to 
whether  the  condition  be  one  of  chronic  pancreatitis  or  carcinoma, 
exploration  is  indicated,  with  drainage  of  the  gall-bladder,  if  such  be 
required. 

Obstruction  of  the  bowel  or  pyloric  orifice  of  the  stomach,  when 
occurring,  must  necessarily  be  relieved  to  prolong  life.  WTien  the 
carcinoma  involves  the  head  of  the  pancreas,  life  is  not  prolonged  by 
operation  to  any  extent,  and  the  writer  believes  op>erative  procedure  to 
be  useless.  If  the  growth  involve  the  tail  of  the  gland  and  there  are  no 
metastases  and  only  a  few  enlarged  glands,  a  partial  pancreatectomy 
may  be  indicated.  So  far  the  results  of  operation  for  carcinoma  of 
the  pancreas  have  been  exceedingly  bad.  and  hfe  does  not  seem  to  be 
prolonged  to  any  extent. 

Medical  treatment  must  be  symptomatic,  raorphin  for  pain,  if 
such  occur.  Chlorid  or  lactate  of  calcium,  60  to  90  grains  (4,0-^.0) 
per  day.  for  hemorrhage,  pancreon  tablets,  liquor  pancreaticus,  or 
one  of  the  preparations  of  the  pancreatic  ferments  to  aid  digestioOp 
and  the  usual  treatment  of  symptoms.  The  bowels  should  be 
properly  regulated. 

Sarcoma  of  the  Pancreas 

Primary  sarcoma  of  the  pancreas  is  a  very  rare  disease.  Out  of 
11,492  autopsies  Segr^  found  this  condition  only  twice,  and  Hale 
UTiite  only  one  case  in  6708  autopsies.  Kakels^  collected  21  cases, 
among  which  lo  only  were  believed  to  be  primary. 

Fibrosarcoma,  medullar)^  sarcoma,  mixed -cell  sarcoma,  lympho- 
sarcoma, spindle- celled  sarcoma,  and  angiosarcoma  have  been  dc- 
^  Araer.  Jour,  Med.  Sci.,  190a.  cxjciii,  471- 
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scribed.  Sarcomatous  degeneration  of  an  ecchinococcus  cyst  of  the 
tail  of  the  pancreas  has  also  been  reported  successfully  removed  by 
operation. 

Age  of  the  Patient. — The  age  of  the  patients  vary  from  four  to 
seventy  years.  The  period  of  life  may,  therefore,  not  be  significant 
for  diagnosis. 

Symptoms. — Rapid  loss  of  flesh  and  strength,  and  the  symptoms 
described  under  Carcinoma  may  occur. 

Secondary  sarcoma  of  the  pancreas  is  not  uncommon.  It  occurs 
most  frequentiy  as  a  lymphosarcoma  arising  from  a  primary  sarcoma 
of  the  duodenum,  mediastinum,  or  abdominal  lymph-glands.  Sec- 
ondary melanotic  sarcoma  of  the  pancreas  has  also  been  described, 
the  primary  growth  being  situated  in  the  eye. 

Diagnosis. — The  general  course  of  the  disease  resembles  carci- 
noma of  the  pancreas,  though  the  tumor  may  grow  more  rapidly. 

Treatment. — The  medical  treatment  should  be  symptomatic. 
Surgical  procedure  results  unfavorably,  though  exploration  for  diag- 
nosis may  be  necessary. 

Adenoma  of  the  Pancreas 

Cystic  adenomata  have  been  described.  Simple  adenoma  may 
originate  from  the  epithelitun  of  the  duct,  the  gland  acini,  or  an  island 
of  Langerhans.  Fibro-adenoma  has  been  reported.  Nicholls  de- 
scribes a  tumor  consisting  of  a  stroma  of  connective  tissue  arranged 
in  irregular  alveoli  which  contained  cells  of  a  glandular  type,  prob- 
ably arising  from  an  island  of  Langerhans.  One  case  of  fibro-adenoma 
of  the  head  of  the  pancreas  has  been  reported  by  Biondi,^  which  was 
palpable  and  caused  jaundice.  Recovery  followed  removal.  Small 
tawny,  yellow  tumors  have  been  described  which  histologically  resem- 
bled an  island  of  Langerhans. 

Symptoms. — No  characteristic  symptoms  are  produced  except 
from  pressure  on  the  ducts  or  adjacent  organs,  and  the  presence  of 
a  palpable  tumor. 

Treatment. — Attempt  should  be  made  to  extirpate  the  tumor  by 
operation. 

Lymphadenoma. — Lymphadenoma  of  the  pancreas  is  extremely 
rare.  Only  2  cases  are  referred  to,  which  were  met  with  in  patients 
who  died  from  Hodgkin's  disease. 

^  Rifonna  Med.,  1896,  ii,  97. 
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DEGENERATIVE  CHANGES  OF  THE  PANCREAS-THE 
PANCREAS  AND  DIABETES^HEMOCHROMATOSIS 

DEGENERATIVE  CHANGES  OF  THE  PANCREAS 

Degenerative  changes  occurring  in  the  liver,  kidneys,  and  other 
parenchymatous  organs  may  also  affect  the  pancreas.  Like  other 
organs,  the  pancreas  may  diminish  in  size  and  weight  as  the  years 
advance,  or  the  same  condition  may  result  from  chronic  diseases  or 
from  marasmus;  senile  atrophy  is  accompanied  in  many  instances 
by  sclerotic  changes  in  the  blood-vessels,  or  it  may  be  the  result  of 
malnutrition »  such  as  occurs  with  chronic  wasting  diseases. 

Atrophy  of  the  pancreas  is  met  with  in  a  considerable  number  of 
diabetics,  and  the  cause  of  both  conditions  is  usually  a  chronic  inter- 
stitial pancreatitis, 

Opie  shows  there  are  cases  of  diabetes  in  which  the  pancreas  were 
markedly  diminished  in  size,  though  no  changes  could  be  observed 
in  the  structure  of  the  glands.  Possibly  this  condition  is  congenital^ 
and  at  some  period  of  life  the  pancreas  is  so  small  that  it  cannot 
fulfil  the  demands  made  upon  it,  so  dial>etes  results.  Another  con- 
dition believed  to  be  due  to  congenital  pancreatic  deficiency  was  first 
descrilied  by  Byron  Bramwell  as  '*  pancreatic  infantilism,"  Sec- 
ondary atrophic  changes  may  occur  in  the  pancreas  as  the  result  of 
pressure  from  aneurysm,  and  new  growths  or  chronic  interstitial 
inflammation  which  accompanies  pancreatic  calculi,  pancreatic  cysls* 
hemorrhage »  or  abscess. 

The  pancreas  may  undergo  fatty,  hyaline,  or  amyloid  degenera- 
tion, and  focal  necrosis. 

Fatty  Degeneration,— £/ta/<?gj. — The  prolonged  use  of  alcohol 
usually  produces  an  excess  of  fat  or  fatty  degeneration  in  the  islands 
of  Langerhans.  Fatty  degeneration  is  caused  most  frequently  by  in- 
flammation of  the  pancreas,  but  it  may  occur  with  infectious  dis- 
eases, toxemias,  or  from  poisoning  by  phosphorus  or  the  mineral 
acids,  or  be  associated  with  pancreatic  lithiasis. 

In  extreme  cases  the  entire  organ  may  be  transformed  into  a  mass 
of  fatty  tissue,  and  the  pancreas  is  yellow  or  yellowish  white,  soft, 
and  larger  than  normal.  On  section  the  gland  is  lobulated  and  con- 
sists  of  masses  of  fat,  separated  by  strands  of  fibrous  tissue  in  which 
the  remains  of  the  larger  ducts  and  remnants  of  the  gland  structure 
are  embedded.  The  epithelium  contains  oumerous  fat  globules 
and  the  interstitial  tissue  is  edematous, 
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Amyloid  Degeneration. — ^Amyloid  degeneration  occurs  witii  a  simi- 
lar condition  in  otiier  organs,  and  is  associated  witii  tiie  same  causes  as 
the  cachectic  state,  particularly  when  due  to  prolonged  suppuration; 
tuberculous  bone  diseases;  less  frequentiy  pulmonary  tuberculosis; 
tertiary  syphilis;  the  cancerous  cachexia;  rickets;  protracted  convales- 
cence from  acute  infectious  diseases;  and  chronic  enterocolitis.  It 
does  not  attain  the  severity  such  as  is  seen  in  the  liver,  spleen,  and 
kidneys. 

The  application  of  iodin  to  the  pancreas  turns  the  area  of  amyloid 
degeneration  a  dark  brown. 

Metachromatic  stains,  such  as  gentian  violet  or  methyl  green,  may 
be  used  to  demonstrate  the  amyloid  condition. 

Hyaline  Degeneration. — ^This  form  of  degeneration  exhibits  a 
special  tendency  to  attack  the  interacinar  islands  of  Langerhans,  and 
generally  leaves  the  secreting  parenchyma  unaffected.  Diabetes  is 
particularly  associated  with  it. 

Pathology. — ^There  is  first  an  increase  in  size  of  the  cells  of  the 
islands  of  Langerhans  and  an  alteration  of  their  protoplasm.  The 
nuclei  disappear  with  the  death  of  the  cells  and  the  cell  protoplasm 
finally  becomes  homogeneous.  Small  masses  of  hyaline  matter  fuse 
together  and  form  larger  collections. 

The  hyaline  material  may  occupy  nearly  the  entire  area  of  the 
island  and  only  a  few  epithelial  cells  be  present.  The  island  appears 
as  a  circumscribed  hyaline  structure  of  homogeneous  material  in  a 
series  of  broken,  twisted  columns,  between  which  lie  capillary  walls. 
The  lumen  of  the  blood-vessels  is  patent  and  red  blood-corpuscles  are 
visible  between  the  hyaline  masses. 

It  is  usually  accompanied  by  chronic  interacinar  pancreatitis, 
though  the  increase  in  interstitial  tissue  is  sometimes  slight.  Arterio- 
sclerosis has  been  present  in  a  niunber  of  cases.  The  hyaline  material 
stains  deeply  with  eosin,  picric  acid,  and  other  acid  dyes,  and  shows 
littie  aflfinity  to  nuclear  stains.  It  does  not  give  the  amyloid  reaction. 
Similar  hyaline  degeneration  is  not  present  in  the  other  organs. 

Focal  Necrosis. — In  a  case  of  diabetes  reported  by  Opie  there  was 
present  a  lesion  of  the  pancreas,  resembling  the  focal  coagulation 
necrosis  observed  in  the  liver  in  typhoid  fever  and  like  infections. 
It  affected  both  the  islands  of  Langerhans  and  also  the  parenchyma. 
The  process  is  acute,  but  there  is  a  commencing  chronic  proliferation 
of  interstitial  tissue  replacing  the  defects  caused  by  destruction  of  the 
cells.  Focal  necrosis  of  the  pancreas  has  been  found  in  a  number  of 
cases  associated  with  lobar  pneumonia  and  other  infections. 

THE  PANCREAS  AND  DIABETES 

The  writer  has  already  referred  to  the  fact  that  the  islands  of 
Langerhans  produce  an  internal  secretion  which  influences  carbo- 
hydrate metabolism,  and  disease  of  the  islands  will  produce  diabetes 
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mellitus.  Opie^  reports  iindings  in  288  cases  of  diabetes  mellitus: 
interacinar  pancreatitis  in  43,4  per  cent.  (125  cases);  interlobular 
pancreatitis  (13  cases);  atrophy  (65  cases);  lipomatosis  (18  cases); 
while  calculi,  cyst,  carcinoma,  and  focal  necrosis  were  found  in  a  few 
others.  There  were  a  few  cases  with  lesions  of  the  islands  of  Langer- 
hans,  such  as  hyaline  degeneration,  sclerosis,  adenoma,  and  h\-per- 
trophy^with  normal  parenchyma.  There  were  34  cases  of  diabetes 
with  a  normal  pancreas  and  5  cases  with  normal  parench\Tnai  but 
the  islands  reduced  in  numl>er. 

Cecil-  found  lesions  of  the  islands  of  Langerhans  in  79  (88  per  cent,) 
of  90  cases  of  diabetes. 

The  changes  which  destroy  the  islands  of  Langerhans,  especially 
interacinar  pancreatitis  and  hyaline  degeneration,  are  almost  con- 
stantly accompanied  by  diabetes,  while  the  lesions  which  destroy 
the  parench\Tna  and  invade  the  islands  of  Langerhans  only  when  the 
lesion  is  far  advanced,  such  as  in  the  case  of  interlobular  pancreatitis, 
pancreatic  calculi »  and  carcinoma,  are  usually  not  accompanied  by 
diabetes.  Acute  lesions  of  the  pancreas,  such  as  acute  pancreatitis 
(hemorrhagic  necrosis)  or  suppuration,  rarely  cause  glycosuria,  since 
usually  sufficiently  healthy  parenchyma  remains  to  prevent  its  onset. 

In  a  small  percentage  of  cases  of  diabetes  mellitus  (6.6  per  cent.) 
of  those  reported  by  Cecil  no  abnormality  of  the  pancreas  was  found- 
Changes  in  the  central  ner\'OUs  system,  the  liver,  and  the  kidneys 
have  been  followed  by  glycosuria,  and  even  by  diabetes,  and  diabetes 
has  also  accompanied  exophthalmic  goiter  and  acromegaly. 

Arteriosclerosis  is  present  in  a  large  number  of  diabetics  due  to  its 
production  of  interstitial  pancreatitis.  The  clcise  association  between 
cirrhosis  of  the  liver  and  dial^etes  has  often  been  observ^ed,  the  latter 
in  the  majority  of  cases  the  result  of  chronic  interstitial  pancreatitis* 
both  the  cirrhosis  and  pancreatitis  usually  being  the  result  of  the 
same  factor,  alcohol,  for  example. 

Higgins^  and  Ogden  found  gl}xosyria  in  9.3  per  cent,  of  212  eases 
of  traumatism  affecting  the  head,  and  in  2 1 .9  per  cent,  out  of  45  cases 
of  fractured  skull.  Diabetes  is  occasionally  associated  with  tabes  or 
with  multiple  sclerosis  or  tumors  of  the  medulla. 

A  renal  diabetes  has  been  suspected,  and  Klemperer^  has  de- 
scribed a  case  of  diabetes  associated  with  nephritis^ 

Among  otlier  conditions  with  which  diabetes  has  been  asscxdated 
are  myxedema,  disease  of  the  adrenals,  and  acromegaly.  Glycosuria 
has  been  observ^ed  to  follow  the  use  of  thxToid  extract,  and  it  has  been 
suggested  that  glycosuria  occurring  with  exophtlialmic  goiter  is 
referable  to  abnormal  activity  of  the  th>Toid. 

In  many  cases  diabetes,  which  is  associated  witli  arteriosclerosis, 

*  Disease  of  the  Pancreas* 

*  Ibid. 

^  Boston  Med.  and  Surg.  Jour.,  1895,  cixxii,  197. 

*  Berliner  Klin.  Woch..  1896,  xxxiii,  571* 
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cirrhosis  of  the  liver,  hemochromatosis,  Graves*  disease,  and  acro- 
megaly, is  secondary  to  a  pancreatitis  which  accompanies  these  dis- 
eases. 

In  about  12  per  cent,  of  all  cases  diabetes  is  unaccompanied  by 
a  lesion  of  the  islands  of  Langerhans,  and  diabetes  with  a  normal 
pancreas  usually  occurs  during  the  early  period  of  life,  most  fre- 
quently before  the  age  of  thirty. 

Diabetes  which  occurs  during  middle  life  and  later  can  generally 
be  referred  to  a  lesion  of  the  pancreas.  Interacinar  pancreatitis  is 
responsible  for  about  two-thirds  of  the  cases  of  diabetes  after  forty 
years  of  age.  Though  alimentary  glycosuria  may  occur  without 
pancreatic  disease,  with  hysteria  and  other  necroses,  from  the  admin- 
istration of  excessive  sugar  or  starchy  products,  etc.,  its  persistence 
suggests  the  existence  of  a  pancreatic  lesion. 

HEMOCHROMATOSIS 

Von  Recklinghausen,^  under  the  term  **  hemochromatosis,'*  de- 
scribes a  condition  of  pigmentation  affecting  various  organs.  He 
believes  the  brown  pigment  is  derived  from  the  hemoglobin  of  the 
blood.  There  is  an  iron-containing  pigment,  "  hemosiderin,"  in  the 
epithelial  cells  of  the  various  glands,  chiefly  the  liver  and  pancreas. 
There  is  also  an  iron-free  pigment,  "  hemofusan,**  in  the  muscle-cells 
of  the  gastro-intestinal  tract,  also  in  the  muscle-cells  of  the  blood  and 
lymph-vessels,  and  connective-tissue  cells.  Cirrhosis  of  the  liver  is 
associated  with  the  pigmentation. 

Bronzed  Diabetes. — Hanot*  and  Chauffard  describe  a  closely 
related  condition  of  diabetes  mellitus  associated  with  hypertrophic 
cirrhosis  of  the  liver  and  bronze-like  pigmentation  of  the  skin,  **  dia- 
bete  bronz6." 

The  diabetes  is  rapidly  fatal.  Associated  with  it  is  an  hyper- 
trophic cirrhosis  of  the  Hver,  and  bronzing  of  the  skin  is  present  in 
the  majority  of  cases. 

Etiology. — The  pigment  deposited  in  the  liver  and  other  organs  is 
undoubtedly  derived  from  the  hemoglobin  in  the  blood.  In  many 
cases  it  has  been  accompanied  by  conditions  causing  an  active  de- 
struction of  the  red  blood-cells,  such  as  morbus  maculosus,  the 
hemorrhagic  diathesis,  etc. 

It  is  believed  that  phagocytosis  of  the  red  blood-corpuscles  by  the 
parenchymatous  cells  of  various  organs  takes  part  in  the  process. 
Chronic  interstitial  pancreatitis  of  the  interacinar  variety  has  been 
reported  in  these  cases,  as  well  as  hypertrophic  cirrhosis  of  the  liver. 

'  Tagebl.  d.  62  Versamml.  deutsch.  Naturforsher  v.  Aertze  in  Heidelberg,  i889r 
324.  *  Rev.  de  M^d.,  1882,  ii,  385. 
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Acid,  lactic,  in  gastric  cancer,  305 
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Bacillus  dysenteria,  strains,  624              ^^B 

365 

types,  624                                                 H 

treatment.  365 

lactis  a^rogenes,  41                                           1 

vibratory  massage  in,  365 

paratyphoid,  647                                            1 

of  third  degree,  404 

tuberctilar,  in  feces,  in  int^tinal  ulcer.          1 
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distribution  in  body,  632                      ^^| 
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Auerbachs  plexus,  25 

in  gastric  contents,  141                             ^H 

Auscultation  of  abdomen,  68 

of  intestine,  40                                            ^^ 

of  esophagus,  49 

Bacterial  vaccines  in  gastric  ulcer,  281             J 

of  intestines,  475 

Balantidium  coli,  839                                    ^J 

of  liver,  73 

diarrhea  from,  840                                  ^H 

of  stomach,  8S 

Balloon  man,  538                                          ^H 

scratch  method.  90 

Banti's    disease,   duodenal   ulcer    ancl,          1 

Auscultatory  percussion,  67 

differentiation,  6S0                                            1 

of  intestines,  475 

Basslcr's  gastric  electrode,  192                           1 

Autodigestion  of  pancreas.  889 

Bath,  carbonic  acid,  in  mucous  colic,  834           J 

Auto-intoxication,     hydrogen     sulphid, 

hot,  abdominal  examination  in,  65         ^J 

52s 

in  typhoid  fev^er,  642                                      ^^| 

in  constipation,  559 

Bath' tub.  Chambers'  portable,  643            ^H 

Automassagc  in  constipation,  563 

Bean,  Soy.  154                                                  ^H 

Awl-tail  worm,  85 7 -     See  also  Oxyufis 

Beard's  treatment  of  gastric  cancer,  327     ^^H 

vermiadaris. 

Beef  extracts,  effect  on   flow  of  gastric          1 

Azotorrhea  in  diseases  of  pancreas,  903, 

juice,  36                                                          J 

920 

tapeworm.  845                                               ^H 

Azoturia  in  diseases  of  pancreas,  906 

Beef- juice,  162                                                   ^^| 
Beef-tea.  162                                                     ^H 
Belching.  442                                                   ^H 

Bacillary   dysentery,    603,   623.     See 

nervoQs,  442                                               ^1 

also  Dyseniery,  bacillary. 

Belts,  supporting,  200-209 

Bacilluria  in  typhoid  fever,  treatment. 

Benedict's  test  for  gastric  acidity.  342 

647 

Benxidin  blood  test  for  gastric  contents. 

Bacillus  bifidus,  41 

135 

Boas- Op  pier,  in  feces,  in  gastric  can- 

test paper,  136 

cer,  312 

Betanaphthol  in  uncinarial  demiatxtis. 

in  gastric  cancer.  305 

867 

coli,  41 

Beyea's  oj^eration  for  gastroptosis,  422 

infection  by,  539 

Bile,  function  of.  38 

as  cause  of  abdominal  tumors, 

in  fasting  stomach,  134                             ^H 
in  gastric  contents,  134                             ^H 

545 

of  cholecystitis,  545 

in  urine  in  diseases  of  pancreas.  906 

of  clioroiditis,  545 

vomit,  133 

of  pelvic  exudate,  545 

Bile-duct,  common,  anatomic  v^ariations. 

general.  546 

878 

method,  540 

Bile-pigment,  acute  enteritis  and,  581 

of  kidneys,  539,  54  t 

examination  for,  894 

in  chronic  interstitial  nephritis, 

in  feces,  485 

544 

sublimate  test  for,  497                          ^H 

in  pyelitis,  543 

Bilharzia  ha^matobia,  S50                              ^H 

in  typhoid  fever.  543 

Bilharziasis,  850                                                ^H 

of  wounds,  546 

Biliary  acids  in  feces.  485                               ^H 

relation  of  urine  in,  541 

calculi  in  feces.  488                                       ^1 

^^m 

symptoms.  541 

colic,    hyperchlorhydria    and,    differ-          1 

treatment,  55^ 

entiation.  344                                            ^J 

types,  540 

Bismuth  in  acute  enteritis,  582                    ^H 

dysenteric,  623 

in  chronic  enteritis,  595                              ^H 

carriers  of,  treatment,  630 

treatment  of  chronic  gastric  erosions.          1 

F 1  ex ner- Harris  type,  624 

286                                                                     1 

Hiss-Russell  type,  624 

Bisulphate  of  quinin  as  fluorescent  me-          1 

Shiga  type,  624 

dium  in  gastrodiaphany,  103                          J 

■ 

INDEX                                                                 98 1                ^H 

Bite  block  for  esophagoscopy*  98 

Bougie,  esophageal,  divisible,  301                         ^H 

Blackwash  for  oxyuris  vermkularis,  859 

rectal,  473                                                             ^^M 

Bladder  iti  typhoid  fever,  634.  636 

Bouillon,  162                                                            ^^M 

Blotxl,  aloiii  test  for,  137 

Bowels  in  gastric  ulcer,  care.  279                           ^^M 

antitryplic    reaction,    in    cancer    of 

Brand  treatment  of  typhoid  fever,  642                 ^^M 

stottiach,  309 

Breakfast,  test-,  in  cancer  of  stomach,               ^H 

benzidin  test  for.  135 

504                                                                          ^1 

coagulation,  in  diseases  of  pancreas, 

Brewer's  point,  83                                                     ^H 

911 

Brieger  and  Trebing's  test  for  cancer  of              ^H 

corpuscles,  red,  in  feces,  491 

stomach,  309                                                         ^^M 

examination,  in  enterogentc  cyanosis. 

Brill's  disease.  650                                                    ^^M 

529 

complications,  65a                                           ^^M 

fluke,  849 

diagnosis,  652                                                     ^^M 

heterologous,  in  gastric  cancer,  330 

history,  650                                                            ^^| 

in    achlorhydria    haimorrhagica   gas- 

incubation  period.  650                                     ^^M 

trica,  245 

prognosis.  652                                                     ^^M 

in  acute  appendicitis,  749 

symptoms,  650                                                   ^^M 

in  chronic  pancreatitis,  945 

treatment,  652                                                   ^^H 

in  di.^eases  of  pancreas.  911,  9T9 

Bronzed  diabetes,  975                                              ^^M 

in  feces,  482,  485 

Broths,  ciKiking  of,  155                                              ^^M 

in  cancer  of  intestine,  705 

meat.  162                                                                 ^^M 

in  intestinal  ulcer,  690 

B rummer's  glands,  37                                             ^^M 

test  for,  135 

Brunning^s    modification    of    KiUian*s               ^^M 

in  gastric  cancer,  297 

esophagoscope,  too                                                ^^M 

contents,  tests  for,  135 

Bubbling  sounds  of  stomach.  93                           ^H 

in  nncinarial  dermatitis,  865 

Bulimia,  425                                                               ^^M 

in  vomit,  133 

Bullet  wounds  of  pancreas,  922                              ^H 

Kliing's  aloin  test  for,  137 

Bums,  cutaneous,  intestinal  ulcers  from,               ^^M 

occult.  135 

H 

test  for,  135 

tests  for,  135-^39 

Cachexia  in  gastric  cancer,  297                          ^^M 

trichina  spiralis  in.  870 

Calcium  oxalate  in  urine  in  diseases  of               ^^M 

vomiting,  250 

pancreas,  907                                                          ^^M 

in  diseases  of  pancreas,  917 

Calculi,  fecal,  488                                                      ^H 

Weber's  modification  of  Van  Deeii*s 

in  feces,  48S                                                            ^^M 

test  for,  137 

pancreatic,  952                                                   ^^M 

Blood-supply  of  pancreas,  875 

age  and.  952                                                      ^^M 

Blood- vessels  of  abdomen,   inspection, 

diagnosis,  954                                                   ^^M 

62 

etiology.  953                                                       ^H 

of  intestines,  diseases.  692 

in  feces,  488                                                       ^^M 

of  islands  of  Langerhans.  886 

jaundice  in,  954                                                      | 

of  stomach,  19,  2 1 

occurrence,  952                                                         1 

Blumberg  s  sign  in  appendicitis,  743 

pain  in,  953                                                                1 

Boas  and  Hwald's  method  of  expressing 

pathology,  952                                                      J 

gastric  contents,  115 

Rontgen  rays  in,  952                                        ^^M 

lest-breakfast,  1 1 1 

surgical  treatment.  955                                     ^^| 

and  Moemer's  test   for   free  hydro- 

symptoms, 953                                                ^^M 

chloric  acid,  128 

treatment.  954                                                     ^H 

Boas'  aspirating  tube,  114 

renal,  gastralgia  and,  differentiation,                ^H 

method  of  aspirating  gastric  contents, 

^1 

115 

Calomel  in  acute  enteritis,  581,  582                     ^M 

test  for  free  hyckochloric  acid,  119 

Calorie,  148                                                                 ^H 

for  lactic  acid,  1 23 

large,  148                                                                 ^^| 

test -break  fast.  112 

small,  148                                                                ^^M 

Boas-Oppler  bacillus  in  gastric  cancer, 

table.  Chittenden's,  150                                      ^^M 

305 

value  of  food.  14$                                                ^^M 

contents,  143 

Cammidge  and  Robson's  t^t  for  fat  in               ^^M 

in  stool  in  gastric  cancer,  312 

feces,  900                                                        ^H 

Bone-marrow  in  typhoid  fever,  633 

pancreatic  reaction.  907                                         ^H 

in  uncinarial  dermatitis.  864 

reaction  in  chronic  pancreatitis,  946                  ^H 

Borborygmi.  475 

Cancer  atrophicana,  293                                           ^H 

Bothriocephakis  cordatns.  847 

developing  on  ?^implc  duodenal  ulcer,               ^^| 

la t lis,  846 

H 

symptoms,  843 

from  diverticulitis,  783                                        ^^H 

Botulism,  528 

of  body  of  stomach,  302                                       ^H 

J 
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jTOS 
ptdontioain,  709 
prasnon^  708 

shiiatioii,  698 

S3miptoiiis,  7€X> 

due  to  poshioii,  705 
general,  7^^ 
local,  704 

treatment,  708 

tumor  in,  706 
of  jejunum,  704 

of  liver,  cancer  of  pancreas  and,  differ- 
entiation, 970 

chronic  pancreatitis  and,  differen- 
tiation, 947 
of  pancreas,  966 

age  and,  966 

cancer  of  colon  and,  di£ferentiatioo, 
970 
of  liver  and,  differentiation,  970 
of  pylorus  and,   differentiatioo, 
970 

cholelithiasis   and,    differentiation, 
969 

chronic    ptancreatitis    and,    differ- 
entiation, 947,  969 

diagnosis,  969 
differential,  969 

effects  of  adhesions  and  pressure, 
967 

frequency.  966 

hemorrhage  in,  968 

morbid  anatomy,  966 

obstruction  of  bile-ducts  with  dila- 
tation of  gall-bladder  in,  967 


aw 
of  gaJI-biadder  and.  diffe 
entiatioii,  317 
vaodne  in,  529 
dianges  in  shape  of  stomach,  294 
cfarooic  gastritis   and.    different] 

tion,  226,  316 
cirrhosis  of  liver  and,  different] 


Coley's  fluid  in,  330 
colloid,  292 
coma  in,  300 
condurango  in,  326 
constipation  in,  300 

treatment,  331 
cylinder-celled,  292 
diagnosis,  306 

differential,  312 

laboratory,  303 
diarrhea  in,  treatment,  331 
diet  in,  166,  323 
drugs  for,  325 
duration,  317 

ectasia  in,  treatment,  330 
edema  in,  300 

Elsberg  and  Ketihof 's  test  for, 
engrafted  on  ulcer,  314 
enlarged  lymph-g^ands  and,  dil 

entiation,  317 
etiok^y,  290 
fibrolysin  in,  326 
fibrous,  292 
frequency,  289 


INDEX 


983 


Cancer  of  stomach,  Fuhs'  test  in,  311 

gastralgia  and,  differentiation,  433 

gastrectomy  for,  partial,  321 

gastric  analysis  in,  303 

gastro-enterostomy  for,  323 

gastrostomy  for,  323 

glycyltryptophan  test  for,  306 

grave  anemia  in,  pernicious  anemia 
and,  differentiation,  312 

hematemesis  in,  297 

hemolysis  as  diagnostic  method  in, 
310 

hemolytic  substances  in  stomach  in, 
310 

hemorrhage  in,  treatment,  330 

heredity  and,  290 

heterologous  blood  in,  330 

Hodenpyl's  fluid  in,  329 

hydrochloric  acid  in,  304 

hyperchlorhydria  in,  304 

inflation  in,  299 

injections  of  cancer  residue  for,  328 

inspection  in,  298 

lactic  acid  in,  305 

laparotomy  in,  exploratory,  318 

leukocytosis  in,  298 

liver  extracts  in,  330 

location,  294 

loss  of  appetite  in,  296 
of  weight  in,  297 

medical  treatment,  323 

medullary,  292 

mesenteric  growths  and,  differentia- 
tion, 317 

metastases  in,  294,  300 

methylene-blue  in,  327 

morbid  anatomy,  291 

multiple  neuritis  in,  300 

nervous  dyspepsia  and,  differentia- 
tion, 451 

Neubauer  and  Fisher's  test  for,  306 

.pain  in,  296 
treatment,  331 

palliative  operation,  323 

palpation  in,  298 

percussion  in,  298 

peritoneal  growths  and,  differentia- 
tion, 317 

prognosis,  317 

proliferation  in,  294,  300 

pus  in,  306 

race  and,  290 

radical  operation,  321 

radium  in,  324 

respiratory  motility  in,  299 

Rontgen  rays  for  diagnosis  of,  107, 
311 
in  treatment,  324 

scirrhous,  292 

sclerosis  and,  differentiation,  313 

secondary  changes  in  mucous  mem- 
brane, 293 

sex  and,  290 

skin  reaction  in,  310 

sodium  iodid  in,  325 


Cancer  of  stomach,  stenosis  and,  differ- 
entiation, 316 

of  cardia  in,  treatment,  332 
surgical  treatment,  318 
symptoms,  295 

due  to  location,  300 

general,  295 
syphilis  and,  differentiation,  312 
syphilitic  stenosis  of  pylorus  and, 

differentiation,  313 
temperature  in,  299 
test-breakfast  in,  304 
tetany  in,  300 
thiosinamin  in,  326 
thrombosis  in,  300 
thymus  gland  in,  330 
thyroid  extract  in,  339 
transillumination  in,  299 
treatment,  318 

medical,  323 

surgical,  318 

trypsin,  305,  327 

with  body  fluids  of  recovered  case, 

329 
Tr6moli^re's  solution  in,  331 
trypsin  treatment,  305,  327 
tumor  in,  298 
types  of  growth,  293 
ulcer  and,  differentiation,  316 
urinary  methylene-blue  reaction  in, 

3" 
urine  in,  300 
varieties,  292 
vomiting  in,  297 
treatment,  330 
vomitus  in,  303 
of  vermiform  appendix,  706 
relation  to  appendicitis,  734 
residue  injection  for  cancer  of  stom- 
ach, 328 
vaccine  in  gastric  cancer,  329 
Cancerous  ulcer  of  intestine,  689 
Canine  hunger,  425 
Cannon-ball   massage    in  constipation, 

563 
Capillary  piles,  714 
Caput  coli,  29,  30 

medusae,  62 
Carbohydrates,  absorption  of,  42 
digestibility  of,  163 
in  feces,  484 

in  diseases  of  pancreas,  904 
in  urine  in  diseases  of  pancreas,  907 
Carbolic    acid    injections    for    hemor- 
rhoids, 723 
Carbon  dioxid,  test  for,  132 
Carbonic  acid   bath  in   mucous   colic, 

834 
gas  for  tenesmus  in  amebic  dysen- 
tery, 621 
inflation  of  intestines  with,  478 
of  stomach  with,  904 
Carcinoma.     See  Cancer. 
Cardia,  cancer,  300.     See  also  Cancer  of 
cardia. 
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^^^^B            Cardia,  msufEcieticy,  442 

Cholelithiasis,  cancer  of  pancreas  and»        ^U 

^^^H                 spasm,  439 

di^erentiation,  969                                        ^H 

^^^^H                     treatment^  441 

duodenal   ulcer  and.   differentiation.         ^H 

^^^H                stenosis,  in  cancer,  treatmeat,  332 

^M 

^^^^H             Cardiac  g  aads  of  stomachy  20 

Cholera  nostras,  575                                           ^^1 

^^^H                orifice  of  stomacb,  17 

table.  Lee's,  503                                               ^^M 

^^^H             Cardialgia,  431 

Cholesterin  in  feces,  488                                    ^^ 

^^^H             Cardioptosis,  416 

Chorea,  acute  ectasy  of  stomach  in,  372               J 

^^^^H             Cardiospasm  in  duodenal  ulcer.  671 

Choroiditis,  colon  baciOus  infection  as         ^J 

^^^^H                treatment,  56 

cause,  545                                                         ^H 

^^^^H                 x-ray  exammation,  55 

Chvosiek*s  symptom  in  gastric  tetany,        ^H 

^^^^H             Cardiospasmus,  439 

400                                                                  ^H 

^^^^H             Carriers  of  dysentery  bacilli,  treatment, 

Chyme  in  stomach,  determination,  132        ^^H 

^^^H 

Chymosinogen,  127                                            ^H 

^^^^H                 typhoid*  6j9 

Circulation  in  diseases  of  pancreas,  919        ^H 

^^^^1             Caruncula  major  of  pancreas,  876 

Circulatory  changes  in  typhoid  fever,        ^H 

^^^^m                 minor  of  pancreas,  877 

^H 

^^^^K             Cascara  sagrada  in  constipation,  565 

Cirrhosis  of  liver,  gastric  cancer  and,         ^M 

^^^^B             Casein  test  for  pepsin,  126 

differentiation,  313                              ^H 

^^^^H             Catarrh,  drunkard's.  221 

ulcer  and,  differentiation,  267             ^H 

^^^H                intestinal,  575.     See  also  EnterUis, 

of  stomach,  syphilitic,  463                             ^H 

^^^^H                 of  paocreas,  925 

ventriculi,  222,  223,  236                                  ^H 

^^^^H 

Clamp  and  cautery  treatmenl  of  hemor-         ^M 

^^^^H                     chronic,  926 

rhoids,  7^4                                                       ^M 

^^^^H                      suppurative,  927 

Clapotage,  472                                                   ^M 

^^^H                 of  stomach,  210.     Sec  also  Gastritis. 

1  Coagulation  of  blood  in  diseases  of  pan-        ^H 

^^^^H              Catarrhal  ulcer  of  intestine,  687 

creas,  911                                                      ^H 

^^^^H              Catarrhus  atrophicans,   235.     See  also 

Coccidia,  838                                                      ^H 

^^^^^H                      Achytia  ga  sir  tea. 

Cocoanut  for  tapeworms,  848                          ^H 

^^^^H                 intestinalis^  575 

Cohnheim*s  lest  for  blood  in  feces,  135          ^H 

^^^^H 

Cold,  198                                                              ^M 

^^^H             Cauterization     of     hemorrhoids     with 

diarrhea  from.  572                                        ^| 

^^^^H                 fuming  nitric  acid,  724 

Coiey's  toxins  in  cancer  of  stomach.  330              1 

^^^^H              Cccostomy  in  chronic  amebic  dysenteryt 

in  sarcoma  of  intestines,  710                         1 

^^^H 

Colic*    biliary,    hyperchlorhydrla    and,             J 

^^^H                             Gant's  modification,  622 

differentiation,  344                                       ^J 

^^^^B             Cecum,  30 

fecal.  558                                                           ^M 

^^^^H                 arterial  supply,  32 

treatment,  568                                             ^H 

^^^H                 lymphatics,  32 

in  cancer  of  intestines,  70s                                  1 

^^^^B                  movable,  554 

in     chronic     intestinal     obstniction,            J 

^^^^H                  nerves,  32 

treatment,  S20                                              ^H 

^^^H                 palpation.  470 

intestinal,  532-  See  also  Enieratgia.         ^H 

^^^H 

mucous,  828                                                    ^H 

^^^H              Celiac  axis,  aneuo'sm,  cancer  of  pylo- 

abdominal  support  in,  855                        ^H 

^^^^1                  rus  and,  difierentiation,  315 

age  and,  82S                                                 ^^| 

^^^H              Cells  of  islands  of  Langerhans,  885 

carbonic  acid  bath  in,  834                       ^H 

^^^^1              Centro-acinar  cells  of  pancreas,  884 

cramps  in.  treatment,  832                        ^H 

^^^^H              Cercomonas  intestinal  is,  839 

diet  in,  833,  836                                          ^H 

^^^y              Cestodes.  842 

entcroclysis  in,  832,  833                           ^H 

^^^^                Chambers'  portable  bath-tub.  643 

enteroptosis  and,  830                                ^^| 

^H                      Charcot' Ley  den  cnstals  in  stool,  490 

etiology.  828                                               ^^^ 

^H                     Chemic  composition  of  food  substances. 

exercise  in,  836                                            ^^| 

B                        156 

history.  828                                                   ^H 

^H                     Chenopodium  in  ascaris  Itimbricoides, 

in  newborn,  831                                          ^H 

H 

in  young,  831                                               ^^| 

^H                     Chewing  the  cud,  444 

medication  in,  833                                       ^H 

^H                     Chittenden's  calorie  table.  150 

mixed,  treatment,  835                              ^H 

^H                     Chlorosis.  Egyptian,  S59 

operation  in,  836                                         ^^| 

^H                         stomach  functions  in.  457 

pathology,  829                                               ^H 

^H                      Cholecystitis,    colon    bacillus   infection 

prognosis.  832                                             ^^| 

^H                         as  cause.  545 

researches,  830                                             ^^| 

^H                      Cholecystotomy  in  chronic  pancreatitis, 

sex  and,  82 S                                                  ^H 

^m               943 

surgical  treatment,  836                            ^H 

^H                     Cholelithiasis,  acute  hemorrhagic  pan- 

symptoms,  830                                             ^H 

^V                         creatitis  and,  relation,  930 

treatment,  832                                            ^H 
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Colitis,  acute  catarrhal,  diagnosis,  580 

chronic,     585.     See    also    Enteritis, 
chronic, 

in  typhoid  fever,  treatment,  647 

ulcerative,  687 
Collagen,  889 

Collapse  in  acute  intestinal  obstruction, 
802 

in  duodenal  ulcer,  treatment,  682 

in  ulcer  of  stomach,  treatment,  270 
Colloid  carcinoma  of  stomach,  292 
Colon,  arteries,  32 

ascending,  31 

hepatic  flexure,  27 

bacillus,  infection  by,  539.     See  also 
Bacillus  coli,  infection  by. 

cancer,  cancer  of  pancreas  and,  differ- 
entiation, 970 

descending,  31 

dilatation,  idiopathic,  538 

inflation,  with  water,  480 

location,  by  Rontgen  rays,  477 

lymphatics,  32 

nerves,  32 

palpation,  470 

transverse,  31 
position  of,  19 

veins,  32 
Colon-tube,  502 

for  high  enema,  502 
Coma  in  gastric  cancer,  300 
Compress, .  Priessnitz's,  1 98 
Compression  of  intestines,  788 

mechanism,  791 
Concretions  in  feces,  487,  488 
Condurango  in  gastric  cancer,  326 
Condyloma,    hemorrhoids   and,    differ- 
entiation, 717 
Congo  paper  tests  for  free  hydrochloric 

acid,  128 
Connective-tissue    framework    of   pan- 
creas, 882 
Constipating  foods,  517 
Constipatio  alvi,  553 
Constipation,  553 

agar-agar  in,  566 

aloes  in,  566 

as  cause  of  appendicitis,  732 

atonic,  555 

auto-intoxication  in,  559 

automassage  in,  563 

cannon-ball  massage  in,  563 

cascara  sagrada  in,  565 

diagnosis,  560 

diet  in,  561 

diverticula  and,  777 

electricity  in,  564 

enteroclysis  in,  564 

etiology,  553 

fecal  colic  in,  558,  559 
treatment,  568 
fever  in,  560 
tumor  in,  treatment,  568 

glycerin  injections  in,  565 

gymnastic  exercises  in,  563 


Constipation,  habitual,  553 

hemorrhoids  and,  715 

hydrotherapy  in,  564 

in  atonic  ectasy  of  stomach,  treatment, 
396 

in  cancer  of  intestines,  705 

in  chronic  atony  of  stomach,  treat- 
ment, 366 
gastritis,  treatment,  233 
intestinal  obstruction,  815 

in  gastric  cancer,  300 
treatment,  331 

in  gastroptosis,  treatment,  422 

in  hemorrhoids,  treatment,  718 

in  volvulus,  794 

injections  in,  564 

intestinal  sapremia  in,  557 

massage  in,  562 

medication  in,  565 

nervous  symptoms,  559 

olive  oil  in,  562,  568 

orthopedics  in,  565 

physical  treatment,  562 

podophyllin  in,  566 

prognosis,  561 

prophylaxis,  561 

regulin  in,  566 

rhubarb  in,  566 

spastic,  556 

symptoms,  557 

tamarinds  in,  566 

termination,  558 

training  of  patient,  561 

treatment,  561 

vibratory  massage  in,  563 
Constitutional  diseases,  ulcer  of  intes- 
tine in,  688 
Convulsions,  acute  ectasy  of  stomach 
from,  371 

in  chronic  ectasy  of  stomach,  401 
Coproliths  in  feces,  488 
Coprostasis  in  acute  ectasy  of  stomach, 

373 
Corde  colique  transverse,  406 
Corset,  Gallant,  418 

La  Grecque,  418,  419 

Van  Orden's,  418 
Corsets  for  abdominal  support,  209 
Counterirritation,  200 
Courvoisier's  law,  918 
Cruveilhier's    disease,    251.     See    also 

Ulcer  of  stomach. 
Crypts  of  Lieberkuhn  in  acute  enteritis, 

577 
Crystals  in  feces,  490 
Cul-de-sac  of  stomach,  greater,  17 
Curvature,  greater,  of  stomach,  18 

lesser,  of  stomach,  18 
Cusso  for  tapeworms,  848 
Cutaneous  bums,  intestinal  ulcers  from, 

683 
Cyanosis,  enterogenic,  529 

technic  of  blood  examination  in, 

529 
Cyclic  vomiting  in  children,  446 


^^^^^SS6                                                                      ^^^^^^^^^^^^^^^^1 

^^^^     Cylinder^celled  cancer  of  stomach,  292    1 

Diarrhea  in  gastric  cancer,  treatment,  33^^^^^^B 

^^^^      Cytiorexia,  425 

in  typhoid  fever,  treatment,  645                      ^H 

^^^^       Cysiadcnoma  of  pancreas,  957 

nervosa,  571                                                           ^H 

^H               Cystic  diseases  of  pancreas,  958 

nervous,  S23                                                            ^H 

^H                  epithelioma  of  pancreas,  957 

treatment,  573                                                    ^H 

^H                  tumors  of  pancreas,  957 

stercoralis,  570                                                      ^H 

^H              Cysts,  gas,  of  intestines,  712 

treatment,  572                                                  ^H 

^H                  of  pancreas,  956 

trexiiment,  572                                                        ^H 

^^^^                classification,  956 

tubular,  828                                                             ^H 

^^^^L               contents,  959 

Diastase  in  feces,  487                                               ^H 

^^^^H               diagnosis,  964 

Diazo-reaction,    Ehrlich's,    in    typhoid             ^H 

^^^^H              emaciation  in,  960 

fever,  637                                                                 ^H 

^^^^1              hydatid,  95S 

Diet,  1 48                                                                    ^H 

^^^^H              pain  in,  960 

after  gastroenterostomy.  167                             ^H 

^^^^H               physical  signs,  960 

after  oiDcrations,  168                                            ^H 

^^^^H               pressure  symptoms,  960 

before  gastro-enterostomy,  167                         ^H 

^^^^H               proliferatioa,  957 

in    achlorhydria   hietiiorrhagica    gas-             ^H 

^^^^H               retention,  956 

trica,  248                                                           ^^H 

^^^^H               Rontgcn  rays  in,  960 

in  achylia  gastrica,  167.  241                               ^^H 

^^^^H              symptoms,  959 

in  acute  baciUary  dysentery,  629                     ^H 

^^^^B               treatment,  965 

diseases  of  stomach,  166                                 ^H 

^^^^H 

ectasy  of  stomach,  37**                                    ^H 

^^^H          retention,  of  pancreas.  956 

gastritis,  166                                                     ^^M 

intestinal  catarrh,  584                                      ^^M 

^^^^^^p 

in  anacidity,  167                                                   ^^M 

^^F              Davaikea  Madagascariensis*  847 

in  appendicitis,  765                                              ^H 

^H               Davidson's  syringe  to  inflate  intestines 

in  atonic  ectasy  of  stomach,  391                      ^H 

^H                   with  air.  479 

in  bacillary  dysentery,  629                                 ^^M 

^H               Dawbarn's  method  of  lavage,  178 

in  cancer  of  intestines,  70S                                 ^^M 

^H                Debove's  meat  powder,  163 

of  stomach,  166,  323                                        ^H 

^H                Decubital  ulcer  of  intestine,  688 

in  chronic  amebic  dysenlery%  621                     ^^H 

^H               Degeneration,  amyloid f  of  pancreas,  973 

diseases  of  stomach,  166                                 ^^M 

^H                    fatty,  of  pancreas,  972 

enteritis,  593                                                       ^H 

^H                    hyaline,  of  pancreas,  973 

gastritis,  'I67,  229                                            ^^M 

^B               Degenerative  changes  of  pancreas,  972 

intestinal  obstruction,  819                             ^H 

^H                Deglutition  sounds,  95 

pancreatitis,  94S                                               ^^M 

^1                Dehio's  method  of  determming  position 

in  constipation,  561                                              ^^M 

^H                   of  stomach,  92,  110 

in  disease^  166                                                         ^^M 

^H                DehnungsgeschTfciir,  801 

in  duodenal  ulcer,  6S2                                         ^^M 

^H               Dermatitis,   uncinarial,   863.     See  also 

in  ectasia,  167                                                      ^^M 

^H                    Uncinarial  dermatitis. 

in  gastroptosis,  167,  420                                     ^^M 

^m              Desmoid  test,  Sahli's,  for  gastric  sccre* 

in  gastrosuccorrbea  continua  chroo-             ^H 

^B                    tion,  r29 

ica,  360                                                             ^^M 

^m                Dew-itch.  863 

in  health.  148                                                          ^H 

^K  ^              Diab^te  bronz€.  975 

in  hemorrhoids,  718                                               ^^M 

^K                Diabetes,  bronzed,  975 

in  hyperacidity,  167                                               ^^M 

^H                   pancreas  and,  relation,  974 

in  hyperchlorhydria,  346                                      ^H 

^H                   slotnach  functions  in,  459 

in  hypejsecretion,  167                                          ^H 

^H               Diaphragmatic  hernia.  791 

in  intestinal  diseases,  516                                    ^H 

1^                Diarrhea,  56 S 

indieanuria,  522                                                  ^H 

acute,  575 

in  motor  disturbances.  166                                 ^^M 

cathartica,  569 

in  mucous  colic,  833,  836                                     ^^M 

in  chronic  enteritis,  592 

in  ner%'ous  dyspepsia,  167                                   ^^M 

classification,  569 

in  senile  dyspepsia,  537                                        ^H 

dyspeptica,  570 

in  simple  acute  gastritis.  215                              ^^1 

treatment,  572 

in  stricture  of  stomach.  166                                ^H 

enterozoica.  570 

in  subacidity,  167                                                     ^H 

from  balantidiura  coli.  840 

in  typhoid  fever,  639                                              ^H 

from  exposure  to  cold  and  wet,  572 

in  ulcer  of  stomach,  166                                      ^H 

from  irritants  transmitted  in  blood. 

postoperative,  t68                                                 ^H 

570 

scale.  I^ube's,  t6t                                               ^H 

treatment,  572 

test  to  determine  intestinal  functtons,             ^H 

from  irritation  of  bowel  contentSi  570 

493                                                                                ^H 

gastrica,  570 

Dietl's  crisis  in  gasiroptosis,  treatment,             ^H 

treatment,  572 

422                                                      ^M 
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Dietl's  crisis  in  nephroptosis,  408,  416 
Dieulafoy's  ulcer  of  stomach,  283 
Digestibility  of  food,  161 
Leube's  scale,  161 
Penzoldt's  scale,  162 
Digestion,  ferments  of,  34 
function  of  intestine  in,  34 

of  stomach  in,  34 
intestinal,  38 
physiology,  34 

starch,  1 27.     See  also  Starch  digestion. 
Dilatation     complicating     hyperchlor- 
hydria,  344 
diffuse,  of  esophagus,  52 

jc-ray  examination,  55 
idiopathic,  of  colon,  538 
of  sphincters  for  hemorrhoids,  723 
of  stomach,  366.     See  also  Ectasy  oj 
stomach. 
Diphtheritic  dysentery,  600,  626 

gastritis,  211 
Dipping,  64 

Dipylidium  caninum,  847 
Dislocation  of  stomach,  404 
Distoma  conjunctum,  849 
fasciolopsis,  850 
felineus,  849 
haematobium,  850 
lanceatum,  849 
lanceolatum,  850 
sinensis,  849 
Distomiasis,  849 
hemic,  treatment,  854 
intestinal,  850 
treatment,  854 
Diverticula,  Meckel's,  24,  772 
strangulation  by,  789 
of  esophagus,  55 

stenosis  of  esophagus  and,  differen- 
tiation, 50 
of  intestines,  772 

absence  of  fat  and,  777 

acquired,  772 

cachexia  and,  777 

congenital,  772 

connective    tissue    around    vessels 

and,  778 
constipation  and,  777 
etiology,  776 
false,  772 

flatulence  as  cause,  777 
muscular  deficiency  of  gut  wall  and, 

779 
obesity  and,  777 
occurrence,  774 
perforation  of,  782 
pressure  from  within  bowel    and, 

777 
pulsion,  777 
relation  of,  to  points  of  entry  of 

vessels  through  gut  walls,  777 

secondary  pathologic  processes  in,  , 

779  I 

sex  and,  777  . 

sigmoid  flexure  and,  777  I 


Diverticula  of  intestines,  size,  775 
of  vessels  and,  778 
structure  of  intestinal  wall  and,  777 
true,  772 

of  Vater,  876 
Diverticulitis,  768 

abscess  in,  783,  784 

acute,  780 

adhesive,  782 

cancer  from,  783 

chronic,  781 

classification,  780 

clinical  aspects,  783 

diagnosis,  786 
differential,  784 

Eisendrath's  classification,  780 

etiology,  776 

fistula  in,  vesicocolic,  785 

fistulae  in,  submucous,  783 

foreign  bodies  and,  783 

gangrenous,  780 

history,  768 

intestinal  obstruction  in,  785 

left-sided  tumor  in,  784 

lesions  on  right  side  of  abdomen  in, 
786 

mesenteritis  in,  783 

metastatic  suppuration  in,  783 

perforation  in,  782 
of  hernial  sac,  783 

peritonitis  from,  local  chronic,  783 
in,  perforative,  782,  785 

submucous  fistulae  in,  783 

Telling's  classification,  780 

treatment,  786 
Diverticulum.     See  Diverticula. 
Dodbmius  duodenalis,  859 
Dorsal  gastric  nucleus  of  resonance,  87 
Double-current  irrigation  of  intestines, 
503 

irrigators,  506 
Douche,  200 

needle,  intestinal,  513 

stomach,     185.     See    also    Stomach 
douche. 
Douglas'  pouch,  32 
Dripping  sounds  of  stomach,  95 
Drunkard's  catarrh,  121 
Dry  heat.  199 

test  meal.  11 1 
Ductus  pancreaticus  accessorius,  877 
Dulness.  hepatic,  72 
limits  of,  72 

splenic.  77 
Dunham's  thread  test  for  gastric  con- 
tents, 130 
Duodenal  alimentation,  164 

juice  in  fasting  stomach,  134 

pump,  Einhorn's,  893 

tube,  Gross,  892 

ulcer,  655.     See  also  Ulcer,  duodenal. 
Duodenitis   with   jaundice,   treatment, 

584 
Duodenojejunal  flexure,  875 
Duodenum,  anatomy,  22 
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Duodenum,  ascending  portion,  23 
cancer,  703 
contents,  examination  of,  894 

methods  of  obtaining,  891 
descending  part,  23 
Head's  zones  for,  759 
hour-glass,  663,  664 
lavage,  direct,  500 
superior  horizontal  part,  22 
transverse  part,  23 
Dynamic  ileus,  800 

differential  diagnosis,  807 
treatment,  810 
Dysentery,  600 
amebic,  602 

abscess  of  liver  in,  610 
acute,  612 

appendicostomy  in,  617 
internal  medication  in,  617 
ipecac  treatment,  618 
rectal  injections  in,  619 
stools  in,  613 
treatment,  616 
internal,  617 
local,  619 
chronic,  613 

abscess  of  liver  in,  treatment,  622 
appendicostomy  in,  622 
cecostomy  in,  622 

Gant's  modification,  622 
diet  in,  621 
treatment,  621 
medical,  621 
surgical,  622 
classic  ulcers  in,  607 
definition,  602 
diagnosis,  615 

geographic  distribution,  602 
Harris  type,  606 
healing  process  in,  607 
hemorrhage  in,  treatment,  622 
in  aged,  614 
in  children,  614 
intestines  in,  606 
latent  infection,  611 
lesions  in,  location,  604,  607 
liver  abscess  in,  610 
microscopic  pathology,  609 
mild  cases,  612 
moderately  severe  cases,  612 
pains  in,  611,  613,  614,  615 
pathology,  606 
pre-ulceration  stage,  606 
prognosis,  615 
prophylaxis,  616 
Rogers'  small  round  dots  in,  606 
source  of  infection,  602 
subacute,  612 
symptoms,  611 
tenderness  in,  611 
tenesmus  in,  613 

carbonic  acid  gas  for,  621 
treatment,  616 
ulceration  in,  606 
undermined  ulcer  in,  606,  607 


Dysentery,  bacillary,  602,  623 

abscess  of  liver  in,  626 

acute,  diet  in,  629 
treatment,  629 

bacillus  dysenteris  as  catise,  625 

chronic,  diet  in,  629 
treatment,  629 

clinical  types,  626 

complications,  626 

definition,  623 

diet  in,  629 

etiology,  623 

ipecac  treatment,  627 

medication  in,  627 

morbid  anatomy,  624 

prognosis,  627 

prophylaxis,  627 

serum  therapy  in,  630 

symptoms,  625 

toxemia  in,  625 

treatment,  627 
bacilli  carriers,  630 
classification,  602 
climatic  location,  601 
diphtheritic,  600,  626 
etiology,  600 

geographic  distribution,  601 
historic  note,  600 
in  war,  601 

predispo|sing  causes,  601 
pseudodiphtheritic,  600 
sanitation  and,  601 
Djrspepsia,  acid,  669 

chronic,  221.  See  also  Gastritis,  chronic^ 
gastric,  acute,  2 10.     See  also  Gastritis, 

simple  acute. 
in  diseases  of  pancreas,  919 
intestinal,  518 

chronic  enteritis  and,    differentia- 
tion, 589 
nervous,  449 

cancer  of  stomach  and,  differentia- 
tion, 451 

chronic   gastritis  and,    differentia- 
tion, 451 

course,  450 

diagnosis,  450 
differential,  450 

diet  in,  167 

etiology,  449 

gastric  juice  in,  449 

neurasthenia  gastrica   and,    differ- 
entiation, 450 

symptoms,  449 

treatment,  451 

ulcer  of  stomach   and,  differentia- 
tion, 451 
senile,  535 

diet  in,  537 

treatment,  536 
Dyspeptic  asthma,  453 
diarrhea,  570 

treatment,  572 
Dysphagia,  439 

in  cancer  of  cardia,  300 
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ECHINOCOCCI,  847 

Ectasia  in   gastric  cancer,   treatment, 
330 
ventricnli,  380 
Ectasy,  gastrosuccorhea  continua  chron- 
ica and,  differentiation,  358 
of  stomach,  acute,  366 

cardiac  symptoms  with,  372 

clinical  types,  371 

coprostasis  in,  373 

diagnosis,  377 

diet  in,  378 

duration  of  attacks,  376 

etiology,  370 

from  convulsions,  371 

in  chorea,  372 

in  epilepsy,  372 

in  infectious  diseases,  373 

in  migraine,  372 

in  pneumonia,  373 

in  tetany,  372 

in  typhoid  fever,  373 

mechanism,  367 

morbid  anatomy,  377 

onset,  374 

operations  for,  380 

pain  in,  375 

percussion  in,  376 

peristalsis  in,  376 

physical  signs,  376 

postural  treatment,  379 

prognosis,  377 

prophylaxis,  378 

pseudo-angina  with,  373 

splashing  sounds  in,  376 

symptoms,  374 

tachycardia  with,  372 

tenderness  in,  375 

treatment,  378 

vomiting  in,  374 
atonic,  382 

constipation  in,  treatment,  396 

course,  385 

diagnosis,  388 

diet  in,  391 

electricity  in,  395 

etiology,  382 

fermentation  in,  treatment,  396 

gastric  analysis  in,  385 

hydrotherapy  in,  394 

in  epilepsy,  383 

in  insane,  383 

lavage  in,  394 

local  treatment,  394 

massage  in,  395 

mechanic  support,  393 

medication  in,  395 

Rose's  adhesive  plaster  belt  in, 
393 

static  electricity  in,  193 

stomach  douche  in,  395 
spray  in,  395 

surgical  treatment,  396 

symptoms,  384 

treatment,  390 


Ectasy  of  stomach,  atonic,  vomiting  in, 

384 
chronic,  380 

complications,  399 
convulsions  in,  401 
definition,  380 
diagnosis,  388 

differential,  382 
epilepsy  in,  401 

Ewald's  test-breakfast  in,  390 
tetany  in,  399.     See  also  Tetany 

in  ectasy  of  stomach. 
treatment,  390 
diet  in.  167 
in  duodenal  ulcer,  671 
obstructive,  385.      See  also  Ectasy 

0}  stomach,  stenotic. 
stenotic,  382,  285 
acquired,  387 

treatment,  397 
benign,  387 

treatment.  397 
congenital,  386 

treatment,  397 
diagnosis,  388 
etiology,  385 
malignant,  387 

treatment,  399 
pathology,  386 
special  type,  387 
symptoms,  386 
treatment,  397 
vomiting  in,  treatment,  398 
Eczema,  stomach  functions  in,  459 
Edebohls'  palpation  in  chronic  appendi- 
citis, 753 
Edema  in  gastric  cancer,  300 
Edinger  and  Spallanzani's  test  of  gastric 

contents,  130 
Egyptian  chlorosis,  859 
Ehrlich's  diazo-reaction  in  typhoid  fever, 

637 
Einhorn's  bread  test  for  intestinal  motor 

functions,  492 
benzidin  test  paper,  136 
disease,   284.     See  also   Erosions   of 

stomach,  chronic. 
divisible  esophageal  bougie,  301 
duodenal  alimentation,  164 

bucket     for    obtaining     intestinal 
juice,  492 

pump,  893 
electrode,  191 
esophagoscope,  95,  96 
gastric  spray,  188 
gastrodiaphane,  loi 
gastrograph  for  testing  motor  power, 

146 
methods  of  recognizing  and  localizing 

gastric  ulcer,  267 
pyloric  dilator  for  spasm  of  pylorus, 

438 
radiodiaphane,  109 
stomach  bucket,  130 

powder-blower,  189 
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Einhorn's  stool  sieve,  487 

technic  of  transillumination  of  intes- 
tines, 476 
test  for  intestinal  juice,  135 
treatment  of  gastric  ulcer,  273 

Eisendrath's  classification  of  diverticu- 
litis, 780 

Elastic  belt,  silk,  209 

Electricity  in  atonic  ectasy  of  stomach, 

395 
in  chronic  atony  of  stomach,  366 

gastritis,  229 
in  constipation,  564 
in  gastroptosis,  420 
in  hyperchlorhydria,  350 
in  intestinal  diseases,  515 
in  stomach  diseases,  190 

high-frequency  currents,  194 
indications,  193 
intragastric  method,  191 
percutaneous  method,  191 
static  method,  193 
triphase  method,  192 
Tiirck's  gyromele,  194 
intrarectal,  515 
Electrode,  Bassler's,  192 
Einhom's,  191 
Lockwood's,  191 
Elsberg  and  Neuhof's  method  of  diag- 
nosis by  Head's  zones,  757 
test  for  cancer  of  stomach,  310 
Emaciation  in  diseases  of  pancreas,  918 

in  pancreatic  cysts,  960 
Embolic  intestinal  ulcers,  683 
Embolism  of  inferior  mesenteric  artery, 
695 
of  mesenteric  arteries,  692 
clinical  symptoms,  694 
diagnosis,  695 
etiology,  693 
prognosis,  695 
treatment,  696 
veins,  692 

treatment,  696 
of  superior  mesenteric  artery,  693 
Ems'  salt  for  balantidia,  842 
Endo-appcndicitis,  736 
Enema,  500.  502 

high,  with  colon-tube,  502 
in  chronic  enteritis,  594 
nutritive,  rectal,  164 

saline,  165 

uses,  501 

value,  5 1 1 

Entcralgia,  532 

diagnosis,  533 

etiology,  533 

gastralgia  and,  differentiation,  434 
nervous,  826 
prognosis,  534 
symptoms,  533 
treatment,  534 
Enteritis,  575 
acute,  575 

bile-pigments  and,  581 


Enteritis,  acute,  bismuth  in,  582 

calomel  in,  581,  582 

crjrpts  of  Lieberktihn  in,  577 

diagnosis,  to  localize  lesion,  581 

diet  in,  584 

duration,  581 

enterodysis  in,  582,  583 

etiology,  575 

fever  in,  579 

heat  in,  583 

localization,  579 

morbid  anatomy,  576 

opiates  in,  583 

physical  signs,  579,  580 

prognosis,  581 

prophylaxis,  581 

symptoms,  577 
subjective,  578 

treatment,  581 

urine  in,  579 
chronic,  585 

atrophy  in,  586 

bismuth  in,  595 

chronic  catarrhal  colitis  in,  588 

course,  591 

degeneration  of  muscular  coat  in, 
587 

diagnosis,  differential,  591 

diarrhea  in,  592 

diet  in,  593 

enema  in,  594 

etiology,  585 

feces  in,  588 

hydrotherapy  in,  594 

hypertrophy  in,  586 

intestinal  dyspepsia  and,  differen- 
tiation, 589 

local  treatment,  595 

massage  in,  593 

medication  in,  594 

mineral  waters  in,  594 

morbid  anatomy,  586 

mucus  in  feces  in,  589 

physical  signs,  588 

prognosis,  592 

rectal  examination  in,  585,  591 

sago  grains  in,  587 

surgical  treatment,  596 

symptoms,  587 

treatment,  592 
local.  595 
surgical,  596 

ulceration  in,  587 
membranous,  828.       See  also   Colic, 

mucous. 
phlegmonous,  599 
purulent,  599 
Enteroclysis,  502 
double-current,  503 
in  acute  enteritis,  582,  583 
in  ascaris  lumbricoides,  857 
in  constipation,  564 
in  mucous  colic,  832,  833 
position  for,  506-508 
value,  511 
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Enterodysis  without  bed-pan,  508 
Enterocolitis,  chronic,  585 
Enterogenic  cyanosis,  529 

technic  of  blood  examination    in, 

529 
Enterokinase,  40,  888 
Enteroliths,  differential  diagnosis,  805 

in  feces,  488 

occlusion  from,  800 
Enteroptosis,  404,  413,  538.      See  also 

Gastroptosis. 
Enzymes,  pancreatic,  use  of,  as  aid  to 

diagnosis,  902 
Epigastric  peritonitis,  674 

in  acute  hemorrhagic  pancreatitis, 

933 
Epilepsy,  acute  ectasy  of  stomach  in, 
372 
atonic  ectasy  of  stomach  in,  383 
in  ectasy  of  stomach,  401 
Epithelial  cells  in  gastric  contents,  143 
Epithelioma,  cystic,  of  pancreas,  957 

of  stomach,  292 
Epithelium  in  feces,  491 
Erb's  sign  in  gastric  tetany,  400 
Erepsin,  40 

Erosions  of  stomach,  284 
acute,  284 
chronic,  284 

achlorhydria  haemorrhagica  gas- 
trica  and,  differentiation,  247 
bismuth  treatment,  286 
emaciation  in,  285 
etiology,  285 
gastric  analysis  in,  286 
nitrate  of  silver  treatment,  286 
pains  in,  285 
pathology,  285 
prognosis,  286 
symptoms,  285 
treatment,  286 
weakness  in,  285 
hemorrhagic,  284 
Eructation,  442 

Erythema,  stomach  functions  in,  460 
Esculin  as  fluorescent  medium  in  gas- 

trodiaphany,  103 
Esophageal  diseases,  examination  of,  49 
orifice  of  stomach,  17 
sounds,  use  of,  53 
Esophagitis,  acute,  57 
etiology,  57 
symptoms,  57 
treatment,  57 
types,  57 
chronic,  57 
etiology,  57 
pathology,  57 
symptoms,  57 
treatment,  58 
Esophagoscope,  53 
Einhom's,  95,  96 

Killian's,     Brunning's    modification, 
100 
Esophagoscopy,  95 


Esophagoscopy,  contraindications,  loi 
for  foreign  bodies,  99 
indications,  100 
Jackson's  instruments,  99 
position,  96,  97 
Roser  position,  98 
technic,  95 

thimble  gag  or  bite  block  for,  98 
Esophagus,  auscultation  of,  49 
cancer  of,  59 
symptoms,  60 
treatment,  60 
dilatation  of,  diffuse,  52 

x-ray  examination,  55 
diseases  of,  Rontgen  rays  in  diagnosis, 
106 
conclusions  regarding,  no 
diverticulum  of,  55 
and  stenosis  of  esophagus,  differ- 
entiation,  50 
examination  of,  49 
instrumental,  49 
fibroma  of,  60 
fibromyoma  of,  60 
foreign  bodies  in,  esophagoscopy  for, 

99 
growths  of,  benign,  60 
gurgling  sound  in,  49 
lipoma  of,  60 
myoma  of,  60 
obstruction  of,  54 

open  safety-pin  in,  Lerche's  instru- 
ment for  closing,  99,  100 
palpation  of,  49 
papilloma  of,  60 
perforation  of,  59 

l^emorrhage  in,  treatment,  59 
treatment,  59 
splashing  sound  in,  49 
stenosis    of,     and     diverticulum    of 

esophagus,   differentiation,   50 
stricture  of,  benign,  examination  in, 
52 
thiosinamin  in,  57 
treatment,  56 
determining,  59 
examination  in,  54 
in  cancer  of  cardia,  301 
malignant,  examination  in,  53 
tumors  of,  benign,  60 
ulcer  of,  58.    See  also  Ulcer  of  esopha- 
gus. 
x-ray  examination  of,  55 
Et4t   mamelonn^  in  chronic  catarrhal 

gastritis,  221,  222 
Ewald  and  Boas'  method  of  expressing 
gastric  contents,  115 
test-breakfast,  in 
and  Siever's  test  for  motor  power,  146 
Ewald 's  aspirating  tube,  113 

test-meal,  in 
Ewart's  dorsal  gastric  nucleus  of  reso- 
nance, 87 
Examination,   physical,   general   meth- 
ods, 48 


^M        992                                                         ^^^^^^^^^H 

^^^^          Exercises,   gymnastic,   iti   constipation, 

Feces,  calculi  in,  48S                            ^^^^^^H 

^^H 

carbohydrates  in,  484                                       ^^M 

^^^^r             in  intestiDul  diseases,  514 

in  diseases  of  pancreas.  904                         ^H 

^               Experimental  hemorrhagic  necrosis  of 

Charcot-Leyden  crystals  in.  490                    ^H 

^H                    pancreas,  929 

chemic  examination,  4B3                                  ^H 

^H                Exudate,    pelvic,    infection    by    colon 

from  test -diet,  497                                     ^H 

^^B                    bacillus  as  cause,  345 

cholesterin  in.  488                                               ^H 

^^^^          Exulceratio  simplex.  283 

collection.  494                                                      ^H 

color,  481                                                               ^^M 

in  steatorrhea  in  diseases  of  pan-          ^H 

^^^H          Faber  and  Feiizoldt's  test  of  absorptive 

creas,  902                                                     ^H 

^^^B               lunctiou  of  stomach,  145 

colorless.  4S6                                                       ^H 

^^^^           False  diverticula  of  intestines,  772 

concretions  in,  487,  488                                     ^H 

^H                     intestinal  sand,  53S 

cuproliths  in,  488                                                  ^^M 

^^m               Fan-douche.  200 

crystals  in,  490                                                    ^^M 

^^M               Fasciola  hepatica,  849 

diastase  in,  487                                                    ^^M 

^^^^          Fasting  stomach.       See  Stomath,  fast- 

diastatic  ferments  in,  in  diseases  of          ^H 

^^B 

pancreas,  904                                                    ^H 

^^^^1           Fal»  absorption  of,  42 

enteroliths  in.  488                                              ^H 

^^^^K              in  feces,  484.  486,  489 

epithelium  in,  491                                                ^H 

^^^H                 in  diseases  of  pancreas,  898 

examination,  481                                                 ^^M 

^^^^K                        Robson  and  Cammidge*s  test^ 

bacteriologic,  from  test-diet.   497             ^H 

^^^H 

chemic,  483                                                       ^^M 

^^^^B             milk,  Gartner's,   162 

from  test -diet,  497                                     ^^M 

^^^^H             necrosis  in  diseases  of  pancreas,  920 

from  test-diet,  495-500                                  ^H 

^^^^H                 of  pancreas,  949 

results,  500                                                ^H 

^^^H                      etiology,  950 

macroscopic,  481,  488                                   ^H 

^^^^^^^              location  and  appearance,  939 

after  test>diet,  495                                      ^^M 

^^^^^^^L             occurrence,  949 

microscopic,  after  test-diet,  496               ^H 

^^^^^^             pathology,  949 

fat  in,  484,  486.  489                                         ^H 

^^^^^1                      treatment.  950 

in  diseases  of  pancreas,  898                        ^^M 

^^^H          Fat-splitting  ferment  in  urine  in  diag- 

Robson  and  Cammidge's  test,           ^H 

^^^H               nosis  of  diseases  of  pancreas,  9x1 

900                                                      ^^H 

^^^H           Fatty  degeneration  of  pancreas.  972 

fatty.  486                                                            ^H 

^^^H               stools,  486 

fermentation  test  for.  498                                ^^M 

^^^H          Febrile  diseases,  stomach  functions  in, 

ferments  in,  487                                                   ^^M 

^^H 

fu4jd  remnants  in.  481                                       ^^M 

^^^H           Fecal  calculi,  4a8 

foreign  bodies  in,  488                                         ^^M 

^^^H               colic,  558 

fragments  of  tumor  in,  48 2,  491                       ^^M 

^^^H                  treatment,  568 

gall-stones  in,  488                                               ^^M 

^^^H              concretions   in   vermiform   appendix, 

general  view.  489                                                ^^M 

^^H 

in  acute  amebic  dVvSenlery.  613                      ^H 

^^^H              fever,  560 

in  cancer  of  intestines,  701,  705                     ^H 

^^^^B              masses,   intestinal   obstruction   fromi 

in  chronic  en  ten  lis,  5  88                                    ^^M 

^^H 

pancreatitis.  94                                                ^^M 

^^^H             tumors,  559 

in  diseases  of  pancreas,  character,  905            ^^| 

^^^V                  treatment,  568 

reaction,  905                                                 ^H 

^^^H          Feces,  accumulation,  chronic  intestinal 

indol  in,  tests  for,  499                                          ^H 

^^^^ft                      obstrnction  by,  S17 

intestinal  parasites  in,  483                              ^H 

^^^^B                 in  apt)endicitts.  765 

macroscopic  examination,  48 1,  488                ^H 

^^^^^             acholic,  486 

after  test  diet,  495»  49^                                ^H 

^^m                    albumin  in,  484 

meat- fibers  in,  490                                                ^H 

^H                      bacteria  in.  49^ 

microorganisms  in,  492                                      ^H 

^H                    bacteriologic  examination,  from  test- 

mucin  in,  482                                                       ^^M 

^H                         diet,  497 

test,  483                                                             ^^H 

^H                     bile- pigment  in,  4*^5 

mucus  in.  482,  491                                             ^^M 

^H                         sublimate  test  for,  497 

in  chronic  enteritis.  589                                 ^^M 

^H                      biliary  acids  in.  485 

in  intestinal  ulcer,  690                                  ^H 

^H                          calculi  in,  4S8 

nitrogen  in,  in  diseases  of  pancreas.            ^H 

■^                      blood  in,  482,  485 

903                                                                  ^H 

in  cancer  of  intestine,  705 

odor,  481                                                             ^H 

in  intestinal  ulcer.  690 

pancreatic  calculi  in.  488                                    ^H 

test  for,  J  35 

ferments  in.  obtaining.  896                            ^H 

BoaS'Oppler    bacilli    in,    in    gastric 

Gross*  method,  896                                 ^H 

cancer.  312 

propeptone  in.  4^4                                            ^H 
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Feces,  pus  in,  482,  491 

in  cancer  of  intestines,  705 
in  intestinal  ulcer,  690 
putrefactive  products  in,  tests  for,  499 
quantity  of,  42,  481 
reaction  of,  42,  483 
red  blood-corpuscles  in,  491 
sand  in,  488 
skatol  in,  tests  for,  499 
starch  in,  482 

examination  for,  484 
stercobilin  in,  485 
sugar  in,  484 
tissue  shreds  in,  in  intestinal  ulcer, 

691 
transportation,  495 
trypsin  in,  487 

tubercular  bacilli  in,  in  intestinal  ul- 
cer, 691 
tumor  fragments  in,  482,  491 
urobilin  in,  485 
Fedeli  and  Romani's  method  for  esti- 
mating   diastatic    function    of   pan- 
creas, 905 
Feeding  before  and  after  gastro-enter- 
ostomy,  167 
forced,  181 
postoperative,  168 
to  spare  stomach,  163 
Fermentation,  gas,  in  stomach,  131 
gastric,  development  of,  141 
in  chronic  gastritis,  treatment,  233 
intestinal,  518 
test  for  feces,  498 
Ferments,    fat-splitting,    in    urine,    in 
diagnosis  of  diseases  of  pancreas, 
911 
in  feces,  487 
of  digestion,  34 
of  intestine,  organized,  40 
pancreatic,  888 
diastatic,  904 
in  feces,  obtaining,  896 
Gross'  method,  896 
methods  of  obtaining,  direct,  891 
Einhom's  pump  for,  893 
Gross  tube  for,  892 
indirect,  896 
Levinsky's  method,  896 
Fever  in  intestinal  ulcer,  691 
Fibroid  degeneration  of  vermiform  ap- 
pendix, 738 
Fibrolysin  in  gastric  cancer,  326 
Fibroma  of  esophagus,  60 

of  intestines,  711 
Fibromyoma  of  esophagus,  60 

of  intestines,  711 
Fibrosarcoma  of  stomach,  332 
Fibrous  carcinoma  of  stomach,  292 
Filicic  acid  for  tapeworms,  848 
Filmaron  for  tapeworms,  848 
Finger-breadth,  62 
Fish,  digestibility  of,  163 
Fisher  and  Neubauer's  test  for  cancer 
of  stomach,  306 
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Fissure  of  anus  in  hemorrhoids,  728 
Fistula,  submucous,  in  diverticulitis,  783 

vesicocolic,  in  diverticulitis,  785 
Fitz's  classification  of  acute  pancreatitis, 

928 
Flatulence,  diverticula  and,  777 
Fleischer's  test  for  urobilin  in  feces,  486 
Flexner-Harris  type  of  bacillus  dysen- 

teriae,  624 
Flicking  percussion,  67 
Floating  kidney,  81.    See  also  Nephrop- 
tosis. 
liver,  416 
spleen,  78 
Florida  complexion,  863 
Flour,  soy,  154 
Fluke  worms,  849 
blood,  849 
liver,  849 
Fluorescein  and  resorcin  as  medium  in 

gastrodiaphany,  103 
Fluorescent'  media  in  gastrodiaphany, 

103 
Focal  necrosis  of  pancreas,  973 
Follicles,  solitary,  of  small  intestine,  27 
Follicular  ulcer  of  intestine,  687 
Food,  animal,  151 

and  vegetable,  difference,  151 
calorie  value,  148 
constipating,  517 
digestibility  of,  161 
Leube's  scale,  161 
Penzoldt's  scale,  162 
idiosyncrasies  to,  429 
in  vomit,  133 
laxative,  515 
regurgitation,  443 
remnants  in  feces,  481 
requirements,  148 
scale,  161 

substances,  chemic  composition,  156 
vegetable,  151 
Forced  feeding,  181 
Foreign  bodies,  diverticulitis  and,  783 
esophagoscopy  for,  99 
in  feces,  488 
in  stomach,  334 

Rontgen  rays  for  detecting,  106 
treatment,  336 
intestinal  obstruction  by,  800 
differential  diagnosis,  806 
treatment,  810 
Free  hydrochloric  acid,  118.     See  also 

Hydrochloric  acid,  free. 
Frenum  carunculs  of  pancreas,  876 
Friedlieb's  gavage  apparatus,  175,  177 

modii^ed,  177 
Fuhs'  test  in  cancer  of  stomach,  311 
Fuld's  test  for  pepsin,  125 
Functional  diseases  of  stomach,  338 
Functions  of  stomach,  examination,  1 1 1 
Fundus  glands  of  stomach,  20 

of  stomach,  17 
Fungi  in  gastric  contents,  144 
Funnel  method  of  lavage,  169 
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^H              Galactose,  absorption  of*  43 

Gastralgia,  etiology,  431                 ^^^^^^^^H 

^H               Gallant  corsei,  418 

from  cerebral  disease,  431                   ^^^^^^^H 

^H                       supporting,  209 

from  spinal  disease,  431                       ^^^^^^^H 

^H^               Gall-bladder,  acute  perforation »  perfora- 

from  tabes,  431                                                       ^^H 

^^^^^                tiou  in  duodenal  ulcer  and,  difl'^r- 

gall-stones  and,  differentiation.  433                  ^H 

^^^H               entiation,  675 

bypercblorhydria  and,  differentiation,,              ^^M 

^^^^H           adhesions,  spider,  gastric  ulcer  and, 

433                                                                           ^H 

^^^^B               difTerentiation,  267 

hypersecretion    and,    di^erentiation,              ^^M 

^^^^H           cancer,  gastric  cancer  and,  differen- 

433                                                                         ^M 

^^^^H                tiation. 

intercostal  neuralgia  and,  differentia-             ^^M 

^^^^H           distended,  difTerentialion  Trom  mov- 

tion.  433                                                           ^H 

^^^H                able  right  kidney.  82 

myalgia  and.  differentiation.  433                      ^H 

^^^^B            Head's  zones  for,  760 

nervous,  cancer  of  stomach  and.  differ-               ^H 

^^^^H            in  chronic  pancreatitis,  945 

entialion,  317                                                ^H 

^^^^H            in  typhoid  fever,  633 

hyperchlorhydria  and,  differentia-               ^H 

^^^^H            inspection,  71 

tion,  345                                                         ^H 

^^^^B            palpation. 

originating  in  stomach,  431                                 ^^M 

^^^^P            t^rcussion,  73 

perigastritis  and,  differentiation,  433                ^^| 

^^^^             physical  examination,  71 

prognosis,  432                                                           ^H 

^H                    symptoms  in  gastroptosis,  416 

pyloric  stenosis  and,   differentiation.               ^H 

^H                Gall-stones,    acute    hemorrhagic    pan- 

433                                                                         ^M 

^H                        creatitis  and,  relation,  ^30 

refiex  causes,  431                                                  ^^1 

^^^^             cancer  of  pancreas  and,   diflerentia- 

renal  calculi  and.  differentiation,  433              ^H 

^^^^b               tion,  969 

rheumatism  and,  differentiation,  433              ^^M 

^^^^H           chronic   pancreatitis  and,   difTerenti- 

symptoms.  432                                                      ^^M 

^^^^H                          947 

treatment,  434                                                        ^H 

^^^^H           gastralgia  and,  differentiation,  433 

ulcer  of  stomach  and,  differentiation,              ^H 

^^^H           in  feces,  48S 

^B 

^^^^H            intestinal  obstruction  by,  dilTerential 

Gastralgokenosis.  434                                              ^^1 

^^^^H                diagnosis,  B05 

Gastrectasy,  380                                                       ^^M 

^^^^H            ulceration,  into  duodenum,  duodenal 

Gastrectomy,  partial,   for  pyloric  can-             ^H 

^^^^m                  ulcer  and.  differentiation,  679 

cer.  321                                                                   ^^H 

^V               Galvanization  in  gastrosuccorrhea  con- 

Gastric  catarrh      See  Gastritis.                            ^H 

^H                     tinua  chronica,  362 

contents,  abnormal  constituents,  134              ^^M 

^H                Gangrenous  appendicitis,  735,  737 

acetic  acid  in.  124                                              ^H 

^H                     diverticulitis,  780 

amylopsin  in,  135                                               ^H 

^H                    pancreatitis,  932 

aspiration  of,  112.     See  also  Aspt-             ^^t 

^H                        accumulation  of  l!uid  in  lesser  peri- 

ration  of  gastric  contents.                            ^^M 

^H                             toncal  cavity,  932 

bacteria  in,  141                                                 ^^^ 

^m                       diagnosis,  934 

bile  in.  134                                                         ^^M 

^H                            dilTerential,  934 

blixx!  in,  135'     Sec  also  Blood.                    ^H 

^H                       etiology,  932 

Boaf-Oppler  bacilli  in,  143                             ^H 

^H                        leukocytosis  in.  934 

carbon  dioxid  in,  132                                         ^H 

^H                        pathology,  932 

color  of.   in  achlorhydria   fa  senior-              ^H 

^H                        symptoms.  934 

rhagica  gastrica,  245                                     ^^M 

^H                        treatment,  935 

Dunham*s  thread  test,  130                              ^^M 

^H                Gant's  modified  cecoslorny  in  amebic 

Ein horn's  stomach- bucket  test,  130             ^H 

^B                         dysentery,  622 

epithelial  cells  in,  143                                        ^H 

^H                     s|>eculnm,  469 

examination  of,  117                                           ^H 

^H                    water  infiltration  method  for  hemor- 

chemic,  1 1 7                                                       ^H 

^B                       rhoids,  725 

macroscopic,  117                                           ^H 

^f                 Gartner's  fat  milk,  162 

microscopic,  i39r  141                                     ^^t 

1                       Gas  cysts  of  intestine.  712 

tests,  tt7                                                          ^H 

fermentation  in  stomach,  131 

fragments  of  gastric  mucosa  in,  143             ^^M 

Gastralgia.  431 

fungi  in.  144                                                      ^^M 

achylia  gastrica  and,  differentiation. 

gases  in,  131                                                           ^H 

433 

Gunzburg's  test  of.  130                                   ^^M 

as  neurosis,  431 

in  atonic  eclasy.  385                                       ^H 

cancer  of  stomach   and,   differentia- 

in chronic  gastritis,  224                                    ^^M 

tion,  433 

in  duodenal  ulcer,  669                                       ^H 

chronic  gastritis  and,  differentiation, 

in  gastroptosis,  411                                          ^H 

433 

in  gastrosuccorrhea  contbua  chraxi-             ^H 

diagnosis,  differential,  432 

ica,  35B                                                  ^M 

duration.  432 

periodica.  353                                              ^^1 

enleralgia  and,  differentiation,  434 

hyperchlorhydria,  342                                      ^^M 
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Gastric  contents  in  senile  dyspepsia,  536 
in  stenotic  ectasy,  387 
in  ulcer  of  stomach,  259 
infusoria  in,  141 
intestinal  juice  in,  134 
Megastoma  entericum  in,  140 
mold  in,  142,  143 
mucus  in,  134,  140 
Oidium  albicans  in,  144 
Penicillium  glaucum  in,  144 
pepsin  in,  1 24.     See  also  Pepsin, 
peptone  in,  124 
propeptone  in,  124 
pus  in,  139 
reaction,  118 

rennet  in,  126.     See  also  Rennet. 
Sahli's  desmoid  test  for,  129 
sarcins  in,  142 
Spallanzani  and  Edinger's  test  of, 

130 
starch  digestion  and,  127.     See  also 
Starch  digestion, 

granules  in,  141 
steapsin  in,  135 
succinic  acid  in,  144 
Trichomonas  hominis  in,  140 
trypsin  in,  135 
tumor  particles  in,  143 
volatile  acids  in,  124 
yeast-cells  in,  142 
dyspepsia,     acute,     210.     See     also 

Gastritis,  simple  acute. 
fermentation,  development,  141 
insufficiency,  364 
juice,  35 

after  test- meal,  variations  of,  112 
chronic  continuous  secretion,  356 
continuous  secretion,  351 
effect  of  beef  extracts  on  flow,  36 

of  meat  juice  on  flow,  36 
excessive  flow,  351 
hydrochloric  acid  in,  35.     See  also 

Hydrochloric  CLcid. 
in  nervous  dyspepsia,  449 
intermittent  secretion,  352 
pepsin  in,  35 

periodic  continuous  flow,  352 
quantity  secreted,  36 
secretion  of,  35 

effect  of  nervous  influences  on,  36 
of  sham  feeding  on,  36 
testing  of,  117,  129,  139.     See  also 

Gastric  contents. 
mucosa,  atrophy  of,   235.     See  also 

Achylia  gastrica. 
fragments  of,  in  gastric  contents,  143 
secretion,  36 
Gastrin,  36 
Gastritis,  acid,  221 

duodenal  ulcer  and,  differentiation, 

679 
hyperchlorhydria  and,  differentia- 
tion, 344 
treatment,  227 
acute,  210 


Gastritis,  acute,  diet  in,  166 

atrophic,  222,  235.      See  also  Achylia 

gastrica. 
chronic,  221 

absorption  in,  226 

achlorhydria    hsemorrhagica     gas- 
trica and,  differentiation,  226, 247 

achylia   gastrica   and,    differentia- 
tion, 226 

alkaline-saline  waters  in,  231 

belching  in,  treatment,  233 

cancer  and,  differentiation,  226 

catarrhal,  221 

classification,  221 

constipation  in,  treatment,  233 

course,  226 

definition,  221 

diagnosis,  224 
differential,  226 

diet  in,  167,  229 

electricity  in,  229 

etiology,  221 

fermentation  in,  treatment,  233 

gastralgia  and,  differentiation,  433 

gastric  cancer  and,  differentiation, 
316 
contents  in,  224 
neuroses  and,  differentiation,  227 

hydrotherapy  in,  229 

hygienic  treatment,  227 

lavage  in,  228 

massage  in,  229 

medication  in,  231 

microscopic  examination  in,  225 

morbid  anatomy,  222 

motor  function  in,  225 

nausea  in,  treatment,  233 

nervous  dyspepsia  and,  differentia- 
tion, 451 
symptoms  in,  treatment,  233 

palpation  in,  224 

percussion  in,  224 

physical  examination,  224 

prognosis,  227 

prophylaxis,  227 

removal  of  mucus  in,  228 

saline  waters  in,  231 

smoking  in,  230 

splashing  sound  in,  224 

stomachics  in,  232 

symptoms,  223 

test-breakfast  in,  224 

treatment,  227 
hygiene,  227 
local,  228 

ulcer  and,  differentiation,  226 

urine  in,  224 

vomiting  in,  treatment,  233 
diphtheritic,  211 
hyperpeptica,  221 
hypersthenic,  221 
membranous,  211 
phlegmonous,  219 

diagnosis,  220 

duration,  220 
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Gastritis. 

omy,  219 
syuptfluSk  320 

tlf  tiWdtt  230 

potyposa,  222 
sinqpie  acute,  210 
diagnosis,  212 
diet  in,  215 
dnimtioii,  212 
etiology,  210 
lieat  in,  214 

microscopic  anatoiy,  an 
morliki  anatomy,  211 
nansea  in,  trratmrnt,  314 
lAjTsical  fxaminatiotit  ^12 
prognosis,  213 
pit)pli]4azis,  213 
symptoms,  212 
treatment,  213 
urine  m,  212 

vomiting  in  treatment,  314,  215 
toxic,  216 
anatomy,  216 
antidotes,  217 
diagnosis,  217 
etiology,  216 
prognosis,  217 
symptoms,  216 
treatment,  217 
Gastrodiaphane,  toi 
circumscribing,  102 
^ntaom's,  loi 
Lodcwood's,  102 
Gastrodiaphany,  loi 

conclusions  regarding,  no 
fluorescent  media  in,  103 
radium,  109 
technic,  104 
Gastrodynia,  431 

Gastro-enterostomy,  feeding  before  and 
after,  167 
for  cancer  of  stomach,  323 
Gastrofaradization,  192,  193 
Gastrogalvanization,  193 
Gastrograph,    Einhom's,     for    testing 

motor  power,  146 
Gastro-intestinal    hemorrhage,    occult, 

phenolphthalein  test  for,  136 
Gastroptosis.  84,  404 

abdominal  support  in,  418 

after  confinement,  409 

anatomic  considerations,  405 

Beyea's  operation,  422 

complicating  hyperchlorhydria,  344 

complications,  treatment,  422 

constipation  in,  treatment,  422 

corsets  in,  418 

crescentic,  412,  414 

definition,  404 

degrees,  412 

diagnosis,  84,  416 

diet,  167,  420 

Dietl's  crisis  in,  treatment,  422 

electricity  in,  420 

elevation  of  foot  of  bed  in,  421 


GastiOfitiMn.  edolQgy,  40B 
riamlnatiop  in,  4''® 
cxerase  in,  419 

gaU-bladiler  symptoms  in,  416 
gastric  anaijws  &•  411 
nstrodiapliany  in,  411 
^inard's  bdt  test  for,  417 
onmaatics  in,  419 
nydroCfaenipy  in,  421 

off  abdoeninal  pvessnre  in,  420 
in,4ix 
_    int4«f 
motor  functions  in,  413 
mucous  colic  and,  830 
nephropexy  in,  409 
palpation  in,  411 
percussion  in,  411 
lAysical  exanunation,  410 
prognosis,  417 
pcophyiaxis,  417 
Russdl's  diet  in,  420  - 
splsftfitng  sound  in,  411 
surgical  treatment,  4^^ 
fQrmptoms,  4^0 
treatment,  417 
suri^cal,  422 
Gastroaoope,  Jwckaoa'm,  loi 
Gastrosoopy,  loi 
^MUtrosKMUBUus,  43r 
Gastrostomy  for  cancer,  333 
in  cancer  off  f  yiphagiis,  60 
in  perforation  off  r^npliag:na,  59 
Gastrosuujmilica,  351 
dtronic,  356 
dassification,  35  r 
contmua  chronica,  356 

alkali  treatment,  361 

diagnosis,  358 
differential,  358 

diet  in,  360 

ectasy  and,  differentiatiofi,  358 

etiology,  356 

frequency,  356 

galvanization  in,  362 

gastric  anal3rsis  in,  358 
ulcer  and,  differentiation,  35 

lavage  in,  361 

medication  in,  360 

pain  in,  treatment,  360 

prognosis,  359 

prophylaxis,  359 

stomach  spray  in,  36  r 

symptoms,  357 

tetany  and,  differentiation,  35^ 

treatment,  359 
periodica,  352 

diagnosb,  353 

etiology,  352 

gastric  contents  in,  353 

history,  352 

lavage  in,  354 

nausea  in,  treatment,  354 

pain  m,  treatment.  354,  355 

prognosis,  354 

prophylaxis,  354 
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Gastrosuccorrhea    continua    periodica, 
symptoms,  352 
thirst  in,  treatment,  355 
treatment,  354 
vomiting  in,  treatment,  355 
vomitus  in,  353 
diet  in,  167 

gastralgia  and,  differentiation,  433 
hyperchlorhydria     and,     differentia-* 

tion,  344 
intermittent,  352 
Gastroxynis,  351,  352. 
Gavage,  181 

Gelatin  in  hyperchlorhydria,  346 
in  intestinal  diseases,  517 
in  typhoid  fever,  640,  641 
treatment  of  gastric  ulcer,  277 
Gelatinous  foods,  162 
Gerlach's  value,  731 
Germain  S6e's  test-meal,  11 1 
Gersuny's  adhesion  symptom  of  fecal 

tumor,  559 
Gibson's   differential   chart   for   leuko^ 

cytosis,  749 
Gl^nard's  belt  test  for  gastroptosis,  ij.17 

disease,  404.     See  also  Gastroptosis. 
Glucose,  absorption  of,  42 
Glycerin  injections  in  constipation,  565 
to   intensify   fluorescence   in   gastro- 
diaphany,  103 
Glycosuria,  alimentary,  in  diseases  of 

pancreas,  907 
Glycyltryptophan    test    for   cancer    of 

stomach,  306 
Gonorrheal  ulcer  of  intestine,  689 
Gout,  stomach  functions  in,  459 
Grip,  stomach  functions  in,  459 
Gross'  duodenal  tube,  892 

method  of  obtaining  pancreatic  fer- 
ments from  feces,  896 
stomach  douche,  186 
test  for  amylopsin,  895 
for  pepsin,  126 
for  steapsin,  895 
for  trypsin,  896 
Ground-itch,  863 
Gruels,  cooking  of,  155 

soy,  154 
Giinzburg's  test  for  free  hydrochloric 
acid,  118 
of  gastric  contents,  130 
Gurgling  sound  in  esophagus,  49 
in  intestines,  475 
of  stomach,  95 
Gymnastic    exercises    in    constipation, 
563 
in  intestinal  diseases,  514 
Gyromele,  513 

Tiirck's,  in  diseases  of  stomach,  194 

Habitual  constipation,  553 
Haggard,  163 
Hammer  percussion,  66 
Hand-breadth,  62 


Harris  type  of  amebic  dysentery,  606 
Headache  in  typhoid  fever,  treatment, 

647 
Head's  zones,  anterior,  759 

Elsberg  and  Neuhof's  method  of 

diagnosing  by,  757 
in  affections  of  appendix,  756,  762 
of  duodenum,  759 
of  gall-bladder,  760 
of  kidney,  761 
of  liver,  760 
of  stomach,  759 
of  ureter,  761 
of  uterine  adnexa,  763 
in  diagnosis  of  appendicitis,  756 
in  ileocecal  tuberculosis,  762 
in  perforation  of  ileum,  762 
objective,  759 
posterior,  759 
subjective,  759 
Heart    lesions,    stomach    functions    in, 

457 
stimulants  in  typhoid  fever,  646 
Heart-bum,  443 
Heat,  dry,  199 

in  acute  enteritis,  583 
in  simple  acute  gastritis,  214 
moist,  198 
unit,  148 
Heichelheim's  test  for  motor  power,  146 
Hematemesis.     See  Hemorrhage. 
Hematuria,  endemic,  850 
Hemic  distomiasis,  850 

treatment,  854 
Hemin  crystals,  Teichmann's  test  for, 
138 
Stozyzowski's       modification, 
139 
test  for  blood  in  feces,  485 
Hemmeter-Moritz  test  for  motor  power, 

146 
Hemochromatosis  of  pancreas,  975 
Hemofusan,  975 

Hemolymph  glands  in  uncinarial  der- 
matitis, 864 
Hemolysin,  pancreatic,  911 
Hemolysis    as    diagnostic    method    in 

cancer  of  stomach,  310 
Hemolytic   substances   in    stomach    in 

gastric  cancer,  310 
Hemorrhage,    gastro-intestinal,    occult, 
phenolphthalein  test  for,  136 
in  amebic  dysentery,  treatment,  622 
in  cancer  of  pancreas,  968 
in  diseases  of  pancreas,  919 
in  duodenal  ulcer,  670 

Kemp's  treatment,  68  x 
treatment,  681 
medical,  682 
in  gastric  cancer,  297 
treatment,  330 
ulcer,  treatment,  268,  277 
operative,  281 
in  hemorrhoids,  717 
treatment,  722 


^^^^^      998                                                                 INDEX         ^^^^^^^^^^^^^^^^^H 

^^^H           Hemorrhage  in  perforation  of  esophagus. 

Hemorrhoids,  ligature  of,  724                 ^^^^^| 

^^^^H                    trL-aiiDeat,  59 

with  extirpation,  725                          ^^^^H 

^^^^H               in  typhoid  fever,  death  from,  633 

proctitis  in.  729                                       ^^^^B 

^^^^H                        treatment,  645 

prognosis,  717                                                    ^H 

^^^^H                in  ulcer  of  stomachy  258 

prolapse  of  rectum  in,  725                       ^    ^H 

^^^^H                 intestinal.  654 

treatment,  727                                       '    ^H 

^^^^H                occult,  in  gastric  ulcer,  25S 

prolapsed,  treatment,  721                               ^H 

^^^^H                of  fitamach,  250 

rectal  cancer  and,  707                                    ^^M 

^^^^B                pancreatic,  929 

symptoms,  716                                                  ^H 

^^^H           HemorrhaLnc  erosions  of  stomach,  384 

tamponing   rectum    for   hemorrhage,        ^H 

^^^^H                necrosis  of  pancreas,  928 

722                                                                 ^B 

^^^^H                pancreatitis*  acute,  92S 

tenesmus  in,  716                                             ^H 

^^^^B                        age  and,  929 

treatment,  71S                                                 ^H 

^^^^^^^B                cholelithiasis  and,  relation,  930 

radical,  723                                                    ^H 

^^^^^^^B               diagnosis. 

ulcerated,  treatment,  721                                ^H 

^^^^^^^H                    diilerential,  934 

venous.  714                                                      ^^t 

^^^^^^^B                epigastric  ixTitonitis  in,  933 

water  infiltration  method  for,   725             ^^M 

^^^^^^^H 

Whitehead's  operation,  725                           ^H 

^^^^^^^1 

Hemosiderin,  975                                                  ^H 

^^^^^^^1               gall-stones  and.  relation,  930 

Hepatic  flexure  of  ascending  colon,  31           ^H 

^^^^^^^B                leukocytosis  in,  934 

Hernia,  abdominal  examination  for,  64          ^^ 

^^^^^^^^1                occurrence^  9^9 

diaphragmatic,  791                                                  I 

^^^^^^H 

from  strangulation,  internal,  788,  790          ^J 

^^^^^^^B                penetration    or    duodenal    con- 

mechanism,  791                                           ^H 

^^^^^^^H                   tents  into  pancreatic  ducts,  930 

perforation  of  sac,   in   diverticulitis,          ^H 

^^^^^^B               symptoms,  933 

■ 

^^^^^^^P                traumatic,  931 

Hirschsprung's  disease,  53®                               ^B 

^                         treatment,  935 

Hiss-Russell  type  of  bacillus  dysenteri^e,          ^H 

^^^^H             Hemorrhoidal  plexus,  713 

624                                                                     H 

^^^^H 

History  of  patient,  45                                         ^H 

^^^^H             Hemorrhoids,  713 

Hodenpyl's  fluid  in  gastric  cancer,  329           ^H 

^^^H                        and,  715 

Hoffmann's  sign  in  gastric  tetany,  400           ^H 

^^^^H                 Allingham's  operation,  725 

Hoist  and  Schlesinger's  test  (or  blood  in          ^H 

^^^^H                anatomy,  713 

gastric  contents,  135                                        ^H 

^^^^B                 arterial,  714 

Holzknecht's  special  sphincter,   106               ^H 

^^^^B                bowels  in,  718 

Hookworm    disease,    859.          See    also         ^H 

^^^^B                capillary,  714 

UtifinariasU.                                                  ^H 

^^^^B                carbolic  acid   injections  for,  723 

Hormones,  36                                                        ^H 

^^^^B                cauterization,     with     fuming     nitric 

Hot  applications,  198                                          ^H 

^^^^B                              724 

dry,   199                                                           ^H 

^^^^B                clamp  and  cautery  treatment,  724 

moist.   198                                                      ^H 

^^^^B                complications,  725 

bath,  abdominal  examination  in,   65         ^H 

^^■v                condyloma  and.  differentiation,  717 

Hour-glass  duodenum,  663,  664                       ^H 

^^^F                  constipation  and,  715 

stomach,  403                                                   ^H 

^^V                         treatment,  718 

Rontgen  rays  for  detecting,  107            ^H 

^^F                      crushing  of.  724 

Houston's  valves,  33                                           ^H 

^H                        diagnosis.  717 

Huber    and    Arthur's    sodium    fluorid          ^H 

^H                       dilatation  of  sphincters  for,  723 

fibrin  test  in  diseases  of  pancreas,  898          ^B 

^H                        etiology.  714 

Hunger,  canine,  425                                              ^H 

^H                        exieriial.  713 

pain  in  simple  duodenal  ulcer.  666              ^B 

^H                            anatomy.  713 

Hyaline  degeneration  of  panci^as,  973          ^B 

^H                            symptoms,  716 

Hydatid  cysts  of  pancreas,  953                         ^B 

^H                            treatment,  719 

disease,  B42                                                         ^H 

^H                       extirpation  and  suture,  725 

Hydriodic  hcmatin  esler.  crystals  of,  138         ^H 

^H                         fissure  of  anus  in,  728 

Hydrochloric  acid.  35                                          ^^| 

^H                        Gant's  water  infiltration  method,  725 

combined,  Topfer's  test  for,  121             ^H 

^H                         hemorrhage  in,  717 

deficit,  determination,  129                     ^H 

^H                            treatment,  722 

free.  Boas  and  Moerner*s  test  for,          ^H 

^H                       hygiene  of  anus  in,  719 

^B 

^H                        interna],  773 

Boas'  test  for,  119                                    ^H 

^H                           anatomy,  713 

Congo  paper  tests  for,   128                   ^^M 

^H                            symptoms,  716 

Giinzburg's  test  for,  118                        ^H 

^H                            treatment,  7T8 

Mint7's  test  for,  t28                               ^H 

^H                        Kemp's  ice  tul:>e  for,  719 

phloroglucin-vanillin  test  for,  f  tS          ^H 

^H                             tube  for,  719 

resorc  in -sugar  test  for,   1 19                     ^H 
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Hydrochloric  acid,  free,  Riegel's   test 
for,  128 
tests  for,  X18,  127 
Topfer's  test  for,  119,  120 
tropaolin-00  test  for,  127 
in  gastric  cancer,  304 
Hydrogen  sulphid  auto-intoxication,  528 
Hydrotherapy     in     atonic     ectasy     of 
stomach,  394 

in  chronic  enteritis,  594 
gastritis,  229 

in  constipation,  564 

in  gastroptosis,  421 

in  intestinal  diseases,  514 

local,  198 
Hydrothionemia,  528 
Hymenolepsis  diminuta,  847 

nana,  846 
Hypanakinesis  ventriculi,  439 
Hyperaciditas  hydrochlorica,  338 
Hyperacidity,  338.       See  also  Hyper- 

chlorhydria. 
Hyperanakinesis  ventriculi,  435,  439 
Hyperchlorhydria,  338 

absorption  in,  342 

acid  gastritis  and,  differentiation,  344 

alkali  treatment,  348 

atony  with,  344 

biliary  colic  and,  differentiation,  344 

bowels  in,  care,  351 

complications,  344 

course,  343 

diagnosis,  343 
differential,  344 

diet  in,  167 

dilatation  complicating,  344 

duodenal  ulcer  and,  differentiation, 
679 

electricity  in,  350 

etiology,  339 

frequency,  339 

gastralgia  and,  differentiation,  433 

gastric  analysis  in,  342 
ulcer  and,  254,  257,  260 
differentiation,  345 

gastroptosis  complicating,  344 

gastrosuccorrhea     and,     differentia- 
tion, 344 

gelatin  in,  346 

in  gastric  cancer,  304 

magnesia  in,  348 

medication  in,  348 

motor  function  in,  342 

movable  kidney  complicating,  344 

nervous   gastralgia   and,   differentia- 
tion, 345 

pain  in,  treatment,  350 

pathology,  343 

prognosis,  343 

removal  of  causes,  345 

symptoms,  340 

treatment,  345 
Hyperesthesia  of  intestines,  825 

of  stomach,  430 
Hyperinosis  in  acute  appendicitis,  749 


Hyperkinesis,  435 

Hypermotility  of  stomach,  435 

Hyperorexia,  425 

Hyperpepsinia,  125 

Hypersecretion,  351.  See  also  Gastro- 
succorrhea. 

Hypersthenic  gastritis,  221 

Hypertrophy  of  mucosa  in  chronic  en- 
teritis, 586 

Hyp>odermoclysis,  513 

Hypogastric  neuralgia,  826 

Hypoleukocytosis  in  typhoid  fever,  636 

Hypopepsinia,  125 

Hysteric  tympanitis,  531 


Idiopathic  nervous  vomiting,  447 
Ileaca-ileocolic  intussusception,  796 
Ileocecal  intussusception,  796 

tuberculosis.  Head's  zones  in,  762 
Ileocolic  intussusception,  796 
Ileum,  anatomy,  24 
cancer,  704 

perforation.  Head's  zones  in,  762       » 
Ileus,  787.     See  also  Intestinal  obstruc- 
tion. 
Iliac  phlegmon,  730 
Illoway's  estimation  of  pepsin,  124 

test  in  appendicitis,  744 
Immunity  from  typhoid  fever,  631 
Incisura  pancreatis,  874 
Incontinence  of  pylorus,  436 
Indian  liver-fluke,  849 
Indicanuria,  causes,  41 

in  diseases  of  pancreas,  906 
intestinal,  520 
diet  in,  522 
medication  in,  522 
Rosenbach's  test  for,  522 
test  for,  522 
treatment,  522 
Indol  in  feces,  tests  for,  499 
Infantilism,  pancreatic,  902 
Infarction  of  bowel,  692 
Infarcts,  acute  unilateral  septic,  of  kid- 
ney, 544 
Infection  by  colon  bacillus,  539.      See 
also  Bacillus  coli,  infection  by. 
general,  with  colon  bacillus,  546 
Infectious    diseases,    acute    ectasy    of 
stomach  in,  373 
ulcer  of  intestine  in,  68S 
Inflammation,  appendicular,  730 

of  vermiform  appendix,  730 
Inflation  of  colon  with  water,  480 
of  intestine  with  air,  478 

with  carbonic  acid  gas,  478 
of  stomach,  conclusions  regarding,  i  lo 
with  air,  91 

with  carbonic  acid  gas,  90 
with  water,  92 
Infusion,  rectal,  513 
Infusoria,  839 

in  gastric  contents,  141 
Ingesta,  examination  of,  117 
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Insane,  atonic  ectasy  of  stomach  in,  383 
Insomnia  in  typhoid  fever,  treatment, 

647 
Inspection,  general,  48 
of  abdomen,  62 
of  gall-bladder,  71 
of  kidneys,  80 
of  liver,  71 
of  neck,  49 
of  oral  cavity,  48 
of  phar>'nx,  49 
of  rectum,  466 
of  spleen,  75. 
of  stomach,  85 

conclusions  regarding,  no 
of  tongue,  48 
of  tonsils,  49 
of  uvula,  49 
Insufficiency  of  cardia,  442 

of  pylorus,  436 
Intercostal    neuralgia,    gastralgia   and, 

dififerentiation,  433 
Interrogation  of  patient,  45 
Intestinal  acetonuria,  526 
acidosis,  525 
amebiosis,  602 

colic,  532.     See  also  Enteralgia, 
distomiasis,  850 
dyspepsia,  518 

chronic  enteritis  and,   differentia- 
tion, 589 
fermentation,  518 
indicanuria,     520.    See    also     Indi- 

canuria,  intestinal. 
juice,  40 

in  fasting  stomach,  134 
in  gastric  contents,  134 
mechanical  procedures,  500 
myiasis,  689 
neurasthenia,  827 
obstruction,  787 
acute,  787 

auscultation  in,  804 
by  ascaris  lumbricoides,  806 
by  fecal  accumulation,  differen- 
tial diagnosis,  807 
by    foreign    bodies,    differential 
diagnosis,  806 
treatment,  810 
by  gall-stones,  differential  diag- 
nosis, 805 
clinical  symptoms,  793 
collapse  in,  802 
course,  808 
diagnosis,  802 

differential,  804,  807 
between  forms  of,  804 
occlusion    of    small    and 
large  intestine,  804 
due  to  chronic  obstruction,  801 
dynamic,  800 

differential  diagnosis,  807 
treatment,  810 
engrafted  on  chronic  obstruction, 
801 


Intestinal  obstruction,  acute,  etiology, 
788 

inspection  in,  803 

ladder  pattern,  803 

lavage  in,  812 

medical  treatment,  809 

operation  in,  811 

pain  in,  800 

palpation  in,  803 

paralytic,  800 

pathology,  801 

percussion  in,  803 

peritonitis   and,    differentiation, 
807 

prognosis,  809 

round  worms  as  catise,  806 

surgical  treatment,  811 

symptoms,  801 

treatment,  809 
medical,  809 
surgical,  811 

tympanites  in,  802 

vomiting  in,  802 
by  adhesions,  788 
by  bands,  788 
by  compression,  788 
by  enteroliths,  800 

differential  diagnosis,  805 
by  fecal  masses,  800 
by  foreign  bodies,  800 

treatment,  810 
by  hemiaform  strangulation,  788 
by  internal  hernia,  790 
by  intussusception,  795.     See  also 

Intussusception. 
by   strangulation   of    Meckel's    di- 
verticulum, 789 

through  slits  and  apertures,  789 
by  volvulus,  793 
chronic,  813 

acute  obstruction  engrafted  on, 
801 

anatomy,  814 

barrel-shaped  abdomen  in,  814, 
817 

bowels  in,  care,  820 

by  fecal  accumulation,  817 

colic  in,  treatment,  820 

complications,  818 

constipation  in,  815 

course,  819 

diagnosis,  818 

diet  in,  819 

etiology,  813 

inspection  in,  816 

location  of,  814,  815 

operation  in,  821 

pain  in,  815 

peristaltic  unrest  in,  treatment, 
820 

prognosis,  819 

Rontgen  rays  in  816 

surgical  treatment,  821 

symptoms,  815 

treatment,  819 
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Intestinal    obstruction,    chronic,   tym- 
panites in,  8i6 
dynamic,  800 
diagnosis,  differential,  807 

treatment,  810 
in  diverticulitis,  785 
pain,  532.     See  also  Enteralgia. 
parasites,  838 
as  cause  of  appendicitis,  733 
in  feces,  483 
paresis,  800 
putrefaction,    saccharobutyric    type, 

523 
combined  with  indolic,  524 
sand,  538 

false,  538 
sapremia  in  constipation,  557 
Intestines,  absorption  in,  42 
adenoma,  710 
anatomy,  22 
angioma,  711 
anomalies  in  form,  538 

in  position,  538 
bacteria  of,  40 

blood-vessels  of,  diseases,  692 
cancer,  697.     See  also  Cancer  of  in- 
testines. 
catarrh,  575.     See  also  Enteritis, 
compression,  788 

mechanism,  791 
digestion  in,  38 
diseases,  464 

auscultation  in,  475 

auscultatory  percussion  in,  475 

diet  in,  516 

electricity  in,  515 

exercise  in,  514 

gelatin  as  food  in,  517 

gurgling  sounds  in,  475 

gymnastics  in,  514 

hydrotherapy  in,  514 

interrogation  of  patients  in,  464 

mechanical  support  in,  514 

percussion  in,  475 

splashing  sound  in,  472 

succussion  in,  472 
diverticula,   772.     See  also  Divertic- 

ida  of  intestines. 
ferments  of,  organized,  40 
fibroma,  711 
fibromyoma,  711 
functions  of,  in  digestion,  34 

motor,  43 

bead  test  for,  492 

test-diet  for,  493 

testing,  492,  493 
gas  cysts,  712 
Head's  zones  for,  762 
hemorrhage  of,  654 
hyperesthesia,  825 
in  amebic  dysentery,  606 
in  typhoid  fever,  632 
in  uncinarial  dermatitis,  864 
infarction  of,  692 
inflation,  with  carbonic  acid  gas,  478 


Intestines,  inflation,  with  air,  478 
inspection  in  diseases  of,  465 
irrigation,   500.         See  also   Irriga- 
tion of  intestines. 
large,  absorption  in,  43 

anatomy  of,  29 

appendices  epiploicae,  29 

histology  of,  33 
lavage,  for  diagnosis,  480 
lipoma,  711 
lymphosarcoma,  709 
massage,  513 
myoma,  tii 
nervous  diseases,  822 
netu-oses  of,  motor,  821 
secretory,  827 

sensory,  825 
obstruction  of,  787.     See  also  Intesti- 
nal obstruction. 
obturation,  799 
oscillating  movements,  43 
palpation,  470 
papilloma,  711 
parasites  of,  838 
paresis,  800,  823 

treatment,  824 
peristalsis  in,  43 
peristaltic  unrest,  822 
physical  examination,  465 
Rontgen    rays    in    examination    of,. 

476 
rotary  movements,  43 
sarcoma,  709 

treatment,  710 
small,  arterial  supply,  24 

Brunner's  glands,  27 

cancer  of,  704 

fermentation  in,  41 

Lieberktihn's  glands,  27 

lymphatics  of,  25 

microscopic  anatomy,  26 

mucous  coat,  25 

muscular  coat,  25 

nerves  of,  25 

peritoneal  coat,  25 

Peyer's  patches,  29 

serous  coat,  25 

solitary  follicles,  27 

structure  of,  25 

submucous  coat,  25 

veins  of,  24 

villi  of,  27 

volvulus  of,  794 
splashing  sounds,  differentiation  from 

stomach  splash,  94 
strangulation.     See  Strangulation. 
transillumination,  476 
tuberculosis  of,  685,  686 
tumors  of,  697 

benign,  710 

malignant,  697 
ulcer  of,  655.      See  also  Ulcer  of  in- 
testines. 
Intra-abdominal  presstu^,  maintenance, 
407 
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Intragastric  method  of  applying  elec- 
tricity in  stomach  diseases,  191 
Intrarectal  electricity,  515 
Intussusception,  795 
age  and,  797 
chronic,  817 
diagnosis,  798 

differential,  805 
duration,  798  * 
etiology,  797 
frequency,  797 
ileaca-ileocolic,  796 
ileocecal,  796 
ileocolic,  796 
mechanism,  796 
of  appendix,  799 
pain  in,  797 
symptoms,  797,  799 
treatment,  811 
tumor  in,  798 
vomiting  in,  798 
Invagination,  795.      See  also  IntussuS' 

ception, 
Invertin,  40 

lodipin  test  for  motor  power,  146 
Ipecac    treatment    of    acute    amebic 
dysentery,  618 
of  bacillary  dysentery,  627 
Irrigation  of  intestines,  500 
by  patient,  510 
double-current,  503 
position  of  patient,  506 
rotation  method,  507 
solutions  for,  509 
uses,  501 
value,  511 

with  single  tube,  502 
Irrigators,  rectal,  504,  505 
Ischochymia,  380 
Islands  of  Langerhans,  885 
blood-vessels,  886 
cells,  885 
function,  887 

intralobular  framework,  886 
position,  885 
Itch,  dew-,  863 
ground-,  863 

Jackson's  gastroscope,  loi 

instruments  for  esophagoscopy,  99 
Jacoby-Solms  test  for  pepsin,  125 
Jaundice  in  chronic  pancreatitis,  944 

in  diseases  of  pancreas,  917 

in  duodenal  ulcer,  671 

in  pancreatic  calculi,  954 
Jejunum,  anatomy,  24 

cancer,  704 
Juvenile  vomiting,  447 

Kamala  for  tapeworms,  848 
Katayama  disease,  852 
Kelly's  proctoscope,  467 

rectal  si)ecula,  466 

sigmoid  speculum,  467 


Kelsey's  speculum,  468 
Kemp's  circumscribing  gastrodiaphane, 
102,  103 
continuous  steam  coil,  199 
flexible  recurrent  irrigator,  504 
glass  rectal  irrigator,  504 
ice  tube  for  hemorrhoids,  719 
metal  rectal  irrigator,  505 
method   for  expressing  gastric  con- 
tents, 116 
soft-rubber  rectal  bag,  720 
stomach-whistle,  93 
treatment  of  gastric  ulcer,  271 
of  hemorrhage  in  duodenal  ulcer, 
681 
tube    (cooler)    for    hemorrhoids    or 
prostate,  719 
Kerlaing,  valvulae  conniventes  of,  26 
Kidney,    acute    unilateral    septic    in- 
farcts of,  544 
anatomic  relations,  78 
diseases,  stomach  ftmctions  in,  458 
floating,  81 
Head's  zones  for,  761 
in  typhoid  fever,  633 
in  uncinarial  dermatitb,  864 
infection,  by  colon  baciUus,  539,  541 
in  chronic  interstitial  nephri- 
tis, 544 
in  pyelitis,  543 
in  typhoid  fever,  543 
inspection,  80 

massage,  in  nephroptosis,  421 
mobility,  81 

movable,  81,  407.     See  also  Nephrop- 
tosis. 
palpation,  80 
percussion,  83 

position  for,  83 
physical  examination,  80 
surface  relations,  79 

posterior,  79 
topography,  78 
Killian's     esophagoscope,      Brunning's 

modification,  100 
Kilmer's  abdominal  belt,  206-208 

belt  in  gastroptosis,  419 
Kissing  ulcer  of  duodenum,  663 
Klemperer's  oil  test  for  motor  power, 
146 
test-meal,  11 1 
Kliinge's  aloin  test  for  blood,  137 
Knapp's  director  as  aid  in  lavage,  180, 
183 
method  of  inspecting  liver,  71 
test  for  succinic  acid,  144 
Kousso  for  tapeworms,  848 


La  Grecque  corset,  209,  418,  419 
Laceration   of  pancreas   due   to   direct 

violence,  921 
Lactic  acid,  Arnold's  test  for,  123 

Boas'  test  for,  123 

estimation  of,  124 
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Lactic  acid  in  cancer  of  stomach,  305 
Strauss  mixing  funnel  for,  122 
tests  for,  122 
Uffelmann's  test  for,  122 
modified,  122 
Lactose,  40 

Ladder  pattern   of   intestinal  obstruc- 
tion, 803 
Lancet  fluke,  849 
Landau's  disease,  409 
Lane  kink,  554 
Langerhans,  islands  of,  885.      See  also 

Islands  of  Langerhans. 
Lanz's  point  in  appendicitis,  742 
Laparotomy,    exploratory,    in    gastric 
cancer,  318 

in  pyloric  stenosis,  320 
Lavage,  169 

by  single  operator,  173 

contraindications  to,  185 

dangers  of,  170 

Dawbarn's  method,  178 

for  office  practice,  171 

Friedlieb's  apparatus  for,  175,  177 
modified,  177 

funnel  method,  169 

in   achlorhydria   haemorrbagica   gas- 
trica,  249 

in  acute  intestinal  obstruction,  812 

in  appendicitis,  766 

in  atonic  ectasy  of  stomach,  394 

in  chronic  gastritis,  228 

in  gastrosuccorrhea  continua  chron- 
ica, 361 
periodica,  354 

indications  for,  182 

Knapp's  director  as  aid  in,  180,  183 

Leube-Rosenthal  method,  178 

mouth-gag  in,  179 

of  bowel  for  diagnosis,  480 

of  duodenum,  direct,  500 

position  of  operator,  172 
of  patient,  171 

stomach-tube  for,  selection,  170 

through  nostril,  184 

with  glass  Y  or  T,  178 

with  patient  on  back,  180 
Laxative  foods,  516 
Lee's  cholera  table,  503 
Lenhartz's  treatment  of  gastric  ulcer, 

274 
Lerche's   instrument   for   closing   open 

safety-pin  in  esophagus,  99,  100 
Lesser  pancreas,  875 
Leube- Rosenthal  meat  solution,  163 

method  of  lavage,  178 
Leube's  diet  scale,  161  | 

meat    pancreas    as    nutritive    rectal 
enema,  165 

sound  method  for  determining  posi- 
tion of  stomach,  93 

test- meal  for  motor  power,  145 
Leube-Ziemssen    rest    cure    in    gastric 

ulcer,  273 
Leukocytosis  in  acute  appendicitis,  749 


Leukocytosis  in  gangrenous  pancreati- 
tis, 934 
in  gastric  cancer,  298 
in  hemorrhagic  pancreatitis,  934 

Leukopenia  in  typhoid  fever,  636 

Levinsky's  method  of  obtaining  pan- 
creatic ferments,  896 

Levulose,  absorption  of,  42 

Lieberkiihn's  crypts   in  acute  enteritis, 

577 

glands,  27 
Ligattu-e  of  hemorrhoids,  724 
Linea  alba,  61 
Lipase,  35 
Lipoma  of  esophagus,  60 

of  intestine,  711 
Lipuria  in  diseases  of  pancreas,  91 1 
Liver,  abscess,  in  amebic  dysentery,  610 
in  bacillary  dysentery,  626 
in   chronic   dysentery,    treatment, 
622 

anatomy,  699 

auscultation,  73 

cancer,  cancer  of  pancreas  and,  differ- 
entiation, 970 
chronic  pancreatitis  and,  differen- 
tiation, 947 

cirrhosis,  gastric  cancer  and,  differ- 
entiation, 313 
ulcer  and,  differentiation,  267 

delimitation,  69 

diseases,  stomach  functions  in,  458 

displacement,  73 

dulness,  72 
limits  of,  72 

extracts  in  gastric  cancer,  330 

floating,  416 

fluke  worm,  849 

functions,  testing,  498 

Head's  zones  for,  760 

in  chronic  pancreatitis,  945 

in  diseases  of  pancreas,  919 

in  typhoid  fever,  633 

in  uncinarial  dermatitis,  864 

inspection,  71 

movable,  416 

palpation,  71 

percussion,  72 
auscultatory,  73 

physical  examination,  70 

spilling,  71,  72 
Lock  wood's  electrode,  191 

gastrodiaphane,  102 
Lugol's    solution    of     iodin-potassium, 

127 
Lungs  in  uncinarial  dermatitis,  864 
Lymphadenoma  of  pancreas,  971 
Lymphatics  of  cecum,  32 

of  colon,  32 

of  pancreas,  876 

of  rectum,  33 

of  small  intestine,  25 

of  stomach,  32,  319 
Lymphosarcoma  of  intestines,  709 

of  stomach,  332 
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Maggot- WORM,  857 

Magnesia  in  hyperchlorhydria,  348 

Malacia,  427 

Malaria,  stomach  functions  in,  459 

Male  fern  for  tapeworms,  848 

Maltose,  40 

Massage,  195 

bags,  colonic,  513 
cannon-ball,  in  constipation,  563 
in  atonic  ectasy  of  stomach,  395 
in  chronic  enteritis,  593 

gastritis,  229 
in  constipation,  562 
in  gastroptosis,  419 
intestinal,  514 
roller,  197 
tapping  in,  195 
vibratory,  195 

in  chronic  atony  of  stomach,  365 
in  constipation,  563 
Mathieu  and  R^mond's  determination 

of  chyme,  132 
Mayo's  partial  gastrectomy  for  cancer, 

320,  321 
Mazamorra,  863 
McBumey's  point,  471 

in  appendicitis,  742 
Meat  broth,  162 
juice,  effect  on  flow  of  gastric  juice,  36 
pancreas,  Leube's,  as  nutritive  rectal 

enema,  165 
powder,  Debove's,  163 
solution,  Leube- Rosenthal,  163 
Meat-fibers  in  stools,  490 
Meat-poisoning,  528 
Mechanical  procedures,  intestinal,  500 

support,  200 
Meckel's  diverticulum,  24,  772 

strangulation  by,  789 
Megalogastria,  380 

Megastoma   entericum   in  gastric  con- 
tents, 140 
Meissner's  plexus,  25 
Meltzer's  method  of  palpation  in  ap- 
pendicitis, 744 
Membranous  enteritis,  828.       See  also 
Colic,  mucotis. 
gastritis,  2 1 1 
Mensuration  of  abdomen,  65 
Merycism,  444 

Mesenteric  artery,  embolism,  692.     See 
also  Embolism   of  mesenteric  ar- 
teries. 
inferior,  embolism  of,  695 

thrombosis  of,  695 
superior,  occlusion  of,  693 
thrombosis,  692.      See  also  Throm- 
bosis of  mesenteric  arteries. 
glands  in  typhoid  fever,  633 
traction,  chronic,  413 
veins,  embolism,  692 
treatment,  696 
thrombosis,  692,  695 
etiology,  693 
treatment,  696 


Mesenteritis,  chronic,  in  diverticulitis, 

783 
Mesentery,  growths,  gastric  cancer  and* 

differentiation,  317 
Mesorectum,  32 
Metabolism,  protein,  149 
Meteorism,  530.     See  also  Tympanites. 
Methylene-blue  in  gastric  cancer,  327 

reaction,  urinary,  in  cancer  of  stom- 
ach, 311 
Mett's  test  for  pepsin,  126 
Microorganisms  in  feces,  492 
Microscopic     examination     of     gastric 

contents,  139,  141 
Migraine,  acute  ectasy  of  stomach  in, 

372 
Milk,  digestibility  of,  162 

fat,  Gartner's,  162 

in  typhoid  fever,  639,  641 
Milk-sugar,  absorption  of,  42 
Milk-tube,  Schmidt-Stokes',  900 
Mineral  waters  in  chronic  enteritis,  595 
Miner's  anemia,  859 
Mintz's  test  for  free  hydrochloric  acid, 

128 
Miserere,  787 

Moerner  and  Boas'  test  for  free  hydro- 
chloric acid,  128 
Moist  heat,  198 

Mold  in  gastric  contents,  142,  143 
Morgagni,  columns  of,  33 
Moritz-Hemmeter  test  for  motor  power, 

146 
Morris'  point  in  appendicitis,  742 
Motor  function  of  intestine,  43 

of  stomach,   36,    145.         See   also 
Stomach,  fmictions  of,  motor. 

insufficiency,  364 
of  first  degree,  364 
of  second  degree,  380 

mechanism  of  stomach,  38 

neuroses  of  intestines,  822 
of  stomach,  434 
Mouth,  pemphigus,  stomach  functions 

in,  460  , 

Mouth-gag  in  lavage,  179 
Movable  cecum,  554 

kidney,  67,  407.      See  also  Nephrop- 
tosis. 

liver,  416 

pancreas,  878 
Mucin  in  feces,  482 

test,  483 
Mucous  coat  of  small  intestine,  25 
of  stomach,  20 

colic,  828.     See  also  Colic,  mucous. 

glands  of  stomach,  20 
Mucus  in  feces,  482,  491 
in  chronic  enteritis,  589 
in  intestinal  ulcer,  690 

in  gastric  contents,  134,  140 

in  vomit,  133 
Muffins,  method  of  making,  155 
Miiller's  serum  plate  method  for  tryp- 
sin, 897 
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Multiple  neuritis  in  gastric  cancer,  300 
Mumps,  pancreatitis  complicating,  925 
Munro's  point  in  appendicitis,  742 
Murphy's  method  of  proctoclysis,  511. 

See  also  Proctoclysis. 
Muscle  trichinae,  869 

voltmtary,  in  typhoid  fever,  634 
Muscular  coat  of  small  intestine,  25 
of  stomach,  20 

rigidity  in  appendicitis,  741 
Mustard  poultice,  200 
Myalgia,  gastralgia  and,  dififerentiation, 

433 
Myasthenia  ventriculi,  364 
Myiasis,  intestinal,  689 
Myoma  of  esophagus,  60 

of  intestines,  711 
Myosarcoma  of  stomach,  332 


Naphthalin  in  tapeworms,  848 
Nausea  due  to  abnormal  sensation,  429 
in  chronic  gastritis,  treatment,  333 

pancreatitis,  943 
in  diseases  of  pancreas,  917 
in  simple  acute  gastritis,  treatment, 
214 
Nebulizer,  colonic,  513,  514 
Neck,  inspection  of,  49 
Necrosis,  fat,  in  diseases  of  pancreas, 
920 
of  pancreas,  949.       See  also  Fat 
necrosis  of  pancreas. 
focal,  of  pancreas,  973 
hemorrhagic,  of  pancreas,  928 
in  typhoid  fever,  633 
Needle  douche,  intestinal,  513 
Nematodes,  854 
Neoplasms.     See  Tumors. 
Nephritis,  chronic  interstitial,  invasion 
of  kidneys  by  colon  bacillus  in,  544 
stomach  functions  in,  458 
Nephropexy  in  gastroptosis,  409 
Nephroptosis,  407,  414 

complicating  hyperchlorhydria,  344 
degrees,  414,  415 

Dietl's  crisis  in,  408,  416 
massage  in,  421 

right,  differentiation,  from  distended 
gall-bladder,  83 
Nerves  of  cecum,  32 
of  colon,  32 
of  pancreas,  876 
of  rectum,  33 
of  small  intestine,  25 
of  stomach,  22 
Nervous  affections  of  stomach,  424 
anorexia,  427 
belching,  442 
diarrhea,  571,  823 

treatment,  573 
diseases  of  intestines,  822 
dyspepsia,  449.     See  also  Dyspepsia, 

nervous. 
enteralgia,  826 


Nervous  gastralgia,  cancer  of  stomach 
and,  differentiation,  317 
hyperchlorhydria  and,  differentia- 
tion, 345 
influences,  effect  on  secretion  of  gas- 
tric juice,  36 
meteorism,  531 

symptoms  in  chronic  gastritis,  treat- 
ment, 233 
in  typhoid  fever,  634 
system,  cancerous  metastases,   from 
cancer  of  stomach  or  intestine, 
294 
in  typhoid  fever,  treatment,  646 
vomiting,  444 
idiopathic,  447 
Neubauer  and  Fisher's  test  for  cancer 

of  stomach,  306 
Neuhof  and  Eslberg's  test  for  cancer 

of  stomach,  310 
Neuralgia,  hypogastric,  826 

intercostal,  gastralgia  and,  differen- 
tiation, 433 
mesenterica,  826 
of  stomach,  431 
Neurasthenia  gastrica,  449 

nervous  dyspepsia  and,  differentia- 
tion, 450 
intestinal,  827 
Neuritis  in  typhoid  fever,  636 

multiple,  in  gastric  cancer,  300 
Neurosis  of  intestines,  motor,  822 
secretory,  827 
sensory,  825 
of   stomach,    chronic    gastritis    and, 
differentiation,  227 
motor,  434 
secretory,  448 
sensory,  425,  429 
Nitric   acid,    fuming,    cauterization   of 

hemorrhoids  with,  724 
Nitrogen  in  feces  in  diseases  of  pan- 
creas, 903 
Nuclease,  pancreatic,  888 

Schmidt's  test  for,  897 
Nutrition  in  intestinal  ulcer,  691 


Oblitbrative  appendicitis,  735 
Obstipatio  alvi,  553 
Obturation  of  intestines,  799 
Obturator,  rectal,  826 
Occult  blood,  135 

in  achlorhydria  haemorrhagica  gas- 
trica, 245 
test  for,  135 

hemorrhage  in  gastric  ulcer,  258 
Oldium  albicans  in  gastric  contents.  1 44 
Oil  test,  Klemperer's,  for  motor  power, 

146 
Olive  oil  in  constipation,  562,  568 
Omental  tuberosity  of  pancreas,  875 
Omentum,  greater,  19 

lesser,  19 
Opiates  in  acute  enteritis,  583 
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Opie's  test  for  fat-splitting  ferment  in 
urine  in  diagnosis  of  diseases  of  pan- 
creas, 911 
Opisthorchis  felineus,  849 
Opium  in  appendicitis,  766 
Oral  cavity,  inspection,  48 
Organized  ferments  in  intestine,  40 
Orthopedic  methods,  200 

in  constipation,  565 
Oscillating  movements  of  intestines,  43 
Osseous  system  in  typhoid  fever,  637 
Oxyuris  vermicularis,  857 

diagnosis,  859 

symptoms,  859 

treatment,  859 


Pain  in  acute  appendicitis,  740,  741 
intestinal  obstruction,  801 

in  appendicitis,  treatment,  764 

in  cancer  of  intestine,  705 
of  pancreas,  967 

in  chronic  erosions  of  stomach,  285 
intestinal  obstruction,  815 
pancreatitis,  943 

in  diseases  of  pancreas,  914 

in  gastric  cancer,  296 
treatment,  331 
ulcer,  treatment,  279 

in  intestinal  ulcer,  691 

in  intussusception,  797 

in  pancreatic  calculi,  953 
cysts,  960 

in  simple  duodenal  ulcer,  666 

in  ulcer  of  stomach,  treatment,  281 

in  volvulus,  794 

intestinal,  532.      See  also  Euteralgia. 
Palpation,    Edebohls',    in    chronic    ap- 
pendicitis, 753 

Meltzer's    method,    in    appendicitis, 

744 

of  abdomen,  63 
reinforced,  64 

of  cecum,  470 

of  colon,  470 

of  esophagus,  49 

of  gall-bladder,  71 

of  intestines,  470 

of  kidneys,  80 

of  liver,  71 

of  rectum,  472 
by  sounds,  473 

of  spleen,  75 

of  stomach,  86 

conclusions  regarding,  no 

Rovsing-Chase  method,  in  appendici- 
tis, 744 
Pancreas,  aberrant,  877 

accessorium,  877 

acini,  883 

adenoma,  971 
papilliferum,  957 

amyloid  degeneration,  973 

anatomic  relations,  74 

anatomy,  873 


Pancreas  and  diabetes,  973 
annular,  877 
anomalies,  873,  877 
arteries,  875 
autodigestion,  889 
blood-supply,  875 
body  of,  anatomy,  875 
bullet  wounds,  922 
calculus,   952.        See  also   Calculus, 

pancreatic. 
cancer,  966.     See  also  Cancer  of  pan- 
creas. 
caruncula  major,  876 

minor,  877 
catarrh,  925 

acute,  925 

chronic,  926 

suppiu^tive,  927 
centro-acinar  cells,  884 
changes  in  cells  of  acini  during  active 

secretion,  884 
connective-tissue  framework,  882 
cystadenoma,  957 
cystic  disease,  958 

tumors,  957 
cysts,  956.    See  also  Cysts  of  pancreas, 
degenerative  changes,  972 
diabetes  and,  relation,  973 
diseases,  873 

acetonuria  in,  906 

alimentary  glycosuria  in,  907 

anamnesis,  913 

azotorrhea  in,  903,  920 

azoturia  in,  906 

bile  in  urine  in,  906 

blood  in,  911,  919 

bowels  in,  919 

calcium  oxalate  in  urine  in,  907 

Cammidge's  reaction  in,  907 

carbohydrates  in  feces  in,  904 
in  urine  in,  907 

circulation  in,  919 

coagulation  of  blood  in,  911 

diagnosis,  913 

disturbances  of  appetite  in,  919 

dyspepsia  in,  918 

emaciation  in,  918 

fat  in  feces  in,  898 

Robson  and  Cammidge's  test,. 
900 
necrosis  in,  920 

fat-splitting    ferment    in    urine    ia 
diagnosis,  911 
»         feces  in,  character,  905 
reaction,  905 

hemorrhage  in,  919 

history  of  case,  913 

indicanuria  in,  906 

jaundice  in,  917 

lipuria  in,  911 

liver  in,  919 

methods  of  diagnosis  in,  89a 

nausea  in,  917 

nitrogen  in  feces  in,  903 

pain  in,  914 
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Pancreas,  diseases,  pancreatic  enzymes 
as  aid  to  diagnosis  in,  902 

phosphates  in  urine  in,  906 

physical  signs,  914 

pressure  symptoms,  919 

pulse  in,  919 

rigidity  in,  916 

Sahli's  test  in,  898 

sodium  fluorid  fibrin  test  in,  898 

steatorrhea  in,  899,  920 
color  of  stool,  902 

symptoms,  913,  917 

temperature  in,  918 

tenderness  in,  917 

tumor  in,  914 

luine  in,  906 

tu'obilin  in  urine  in,  906 

vomiting  in,  917 
of  blood  in,  917 

Wohlgemuth's  test  in,  910 
divisum,  877 
ducts,  876 

anatomic  variations,  878,  880 

histology  of,  883 

terminations,  879 
exposure  of,  method,  881 
fat   necrosis,    949.         See   also    Fat 

necrosis  of  pancreas. 
fatty  degeneration,  972 
ferments,  888 

diastatic,  904 

in  feces,  obtaining,  896 
Gross'  method,  896 

methods  of  obtaining,  direct,  891 
Einhom's  pump  for,  893 
Gross  tube  for,  892 
indirect,  896 
Levinsky's  method,  896 
focal  necrosis,  973 
frenum  carunculx,  876 
functions  of,  temporary  disturbances, 
testing,  890 

testing,  890 
head,  874 

hemochromatosis,  975 
hemorrhage  into,  929 
hemorrhagic  necrosis,  928 
histology,  882 
hyaline  degeneration,  973 
inflammation,     acute    and    chronic, 

classification,  922,  923 
injuries,  921 
interacinar  islands,  885.        See  also 

Islands  of  Langerhans. 
internal  secretion,  887 
laceration,    due    to    direct    violence, 

921 
length,  874 
lesser,  875 
lymphadenoma,  971 
lymphatics,  876 
meat,    Leube's,    as    nutritive    rectal 

enema,  165 
minus,  877 
movable,  878 


Pancreas,  nerves,  876 
omental  tuberosity,  875 
papilla  major,  876,  877 
parvum,  877 
penetrating  wounds,  922 
peritoneum,  876 
physical  examination,  75 
physiology,  882,  887 
plica  longitudinalis,  876 
proliferation  cysts,  957 
pseudocysts,  958 
retention  cysts,  956 
sarcoma,  970.      See  also  Sarcoma  of 

pancreas. 
stomach  and,  relation,  880 
surgical  relations,  873,  880 
syphilis,  951 

acquired,  951 

chronic    pancreatitis    and,    differ- 
entiation, 947 

congenital,  951 
tail,  874,  875 
topography,  74 
tuberculosis,  950 
tumors,  75,  966 

cystic,  957 
uncinate  process,  875 
veins,  875 
weight,  874 
wounds,  921  .         • 

bullet,  922 

penetrating,  922 
Pancreatic  acne,  957 
calculus,   952.        See  also   Calculus, 

pancreatic. 
diastatic  ferments,  904 
enzymes,  use  of,  as  aid  to  diagnosis, 

902 
extract  as  aid  to  diagnosis,  902 
ferments,  888 

in  feces,  obtaining,  896 
Gross'  method,  896 

methods  of  obtaining,  direct,  891 
Einhom's  pump  for,  893 
Gross  tube  for,  892 
indirect,  896 
Levinsky's  method,  896 
hemolysin,  911 
infantilism,  902 
juice,  887 

cause,  887 

function  of,  39 

in  fasting  stomach,  134 
ranula,  957 

reaction,  Cammidge,  907 
Pancreatitis,  acute,  928 

Fitz's  classification,  928 

gangrenous,  932.       See  also  Gan- 
grenous pancreatitis. 

hemorrhagic,     928.  See    also 

Hemorrhagic  pancreatitis. 

perforation  in  duodenal  ulcer  and, 
differentiation,  674 

suppurative,  936.      See  also  Sup- 
purative pancreatitis. 
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Pancreatitis,  acute,  symptoms,  933 

with  gastrointestinal  hemorrhage, 
duodenal  ulcer  and,  differentia- 
tion, 680 
alcohol  as  cause,  925 
chronic,  938 
age  and,  939 
anamnesis,  942 
ascending  infection  from  duodenum 

as  cause,  929 
blood  in,  945 
bowels  in,  945 
calculus  as  cause,  939 
Cammidge  reaction  in,  946 
cancer  of  liver  and,  differentiation, 

947 
of  pancreas  and,  differentiation, 
947,  969 

cholecystotomy  in,  948 

diagnosis,  differential,  947 

diet  in,  948 

digestive  symptoms,  944 

duodenal  ulcer  and,  differentiation, 
680 

etiology,  939 

feces  in,  946 

gall-stones  and,  differentiation,  947 

history  of  case,  942 

infectious  diseases  as  cause,  940 

interacinar,  941 

interlobular,  940 
etiology,  940 

jaundice  in,  944 

liver  in,  945 

malignant  growths  as  cause,  939 

medicinal  treatment,  948 

muscular  rigidity  in,  945 

nausea  in,  943 

pain  in,  943 

pathology,  940 

physical  examination  in,  945 

prognosis,  948 

sex  and,  939 

simulating  gastric  or  duodenal  ulcer 
with  pyloric  stenosis,  943 

surgical  treatment,  948 

symptoms,  942 

syphilis    of    pancreas    and,    differ- 
entiation, 947 

temperature  in,  945 

tenderness  in,  945 

treatment,  948 

urine  in,  946 

vomiting  in,  943 
classification,  922,  923 
complicating  mumps,  925 
etiology,  923 
gangrenous,  932.    See  also  Gangrenous 

pancreatitis. 
hemorrhagic,    acute,    928.     See    also 

Hemorrhagic  pancreatitis,  acute. 
Robson's  classification,  923 
subacute,  934 

suppurative,  936.     See  also  Suppura- 
tive pancreatitis. 


Pancreatitis,  syphilitic,  acquired,  951 

congenital,  95 1 
Papilla  major  of  pancreas,  876,  877 
Papilloma  of  esophagus,  60 

of  intestine,  711 
Paralytic  ileus,  800 
Paramcecium  coli,  839 
Parasecretion,  351 

chronic,  356 
Parasites  in  vomit,  133 

intestinal,  838 

as  cause  of  appendicitis,  733 
in  feces,  483 
Paratyphlitis,  730 
Paratyphoid  bacillus,  647 

fever,  647 

complications,  649 
course,  649 
diagnosis,  649 
etiology,  647 
incubation  period,  648 
mode  of  infection,  648 
pathology,  648 
prognosis,  650 
treatment,  650 
Paresis,  intestinal,  800,  823 
treatment,  824 

of  sphincters,  824 
Parorexia,  427 
Passio  iliaca,  787 
Patient,  examination  of,  48 

history  of,  45 

interrogation  of,  45 
Pelletierin  for  tapeworms,  848 
Pelvic  exudate,  infection  by  colon  bacil- 
lus as  cause,  545 
Pemphigus   of   mouth,    stomach    func- 
tions in,  460 
Penetrating  wounds  of  pancreas,  922 
Penicillium    glaucum    in    gastric    con- 
tents, 144 
Penzoldt  and  Faber's  test  of  absorptive 

function  of  stomach,  145 
Penzoldt's  scale  of  digestibility,  162 
Pepper  poultice,  200 
Pepsin,  124 

casein  test  for,  126 

Fuld's  test  for,  125 

Gross'  test  for,  126 

in  gastric  juice,  35 

Illoway's  estimation,  124 

Jacoby-Solms  test  for,  125 

Mett's  test  for,  126 

ricin  test  for,  125 

Rose's  test  for,  126 

tests  for,  124 
Pepsinia,  125 
Peptic  ulcer,  251.       See  also   Ulcer  of 

stomach. 
Peptone  in  gastric  contents,  124 
Peptones,  absorption  of,  42 
Percussion,  auscultatory',  67 

flicking,  67 

hammer,  66 

in  appendicitis,  745 
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Percussion  of  abdomen,  65 
sources  of  error,  68 
of  gall-bladder,  73 
of  intestines,  474 

auscultatory,  475 
of  kidney,  83 

position  for,  83 
of  liver,  72 

auscultatory,  73 
of  spleen,  76 
of  stomach,  87 
auscultatory,  88 

scratch  method,  90 
conclusions  regarding,  no 
dorsal  nucleus  of  resonance,  87 
scratch  method,  67 
simple,  66,  67 
Percutaneous  method  of  applying  elec- 
tricity in  stomach  diseases,  191 
Perforating  gastric  ulcer,  251.    See  also 
Ulcer  of  stomach. 
ulcer  of  duodenum,  655 
Perforation,  acute,  of  gall-bladder,  per- 
foration in  duodenal  ulcer  and,  dif- 
ferentiation, 675 
in  cancer  of  intestines,  702 
in  diverticulitis,  782 
in  duodenal  ulcer,   671.        See  also 
Ulcer,  duodenal,  simple,  perforation 
in. 
in  gastric  cancer,  294,  300 
ulcer,  perforation  in  duodenal  ulcer 
and,  differentiation,  674 
treatment,  281 
in  intestinal  ulcer,  691 
in  typhoid  fever,  633 
symptoms,  636 
treatment,  646 
in  ulcer  of  stomach,  260 
of  esophagus,  59 

hemorrhage  in,  treatment,  59 
treatment,  59 
of  ileum.  Head's  zones  in,  762 
Perforative  appendicitis,  perforation  in 
duodenal  ulcer  and,  differentiation, 
674 
peritonitis  in  diverticulitis,  782,  785 
Peridiverticulitis,  768.     See  also  Diver- 

ticulUis. 
Perigastric  adhesions,  286 
diagnosis,  286 

Rontgen  rays  in  diagnosis  of,  108 
treatment,  288 
Perigastritis,  286 
diagnosis,  288 

gastralgia  and,  differentiation,  433 
treatment,  288 
Periodic  vomiting,  445 
Perisigmoiditis,  768.       See  also  Diver- 
ticulitis. 
Peristalsis,  diagnostic  value,  63 
intestinal,  43 

centers  of,  44 
nervous  control,  44 
of  stomach,  145 

64 


Peristalsis,  reversed,  43 
Peristaltic  restlessness  of  stomach,  435 
unrest,  diagnostic  value,  63 
intestinal,  822 
of  stomach,  85 
Peritoneal  coat  of  small  intestine,  25 

of  stomach,  19 
Peritoneum,  growths,  cancer  of  stomach 
and,  differentiation,  317 
of  pancreas,  876 
Peritonitis,  acute  intestinal  obstruction 
and,  differentiation,  807 
epigastric,  674 

in  acute  hemorrhagic  pancreatitis, 

933 
in  typhoid  fever,  treatment,  646 
local,  chronic,  from  diverticulitis,  783 
perforative,  in  diverticulitis,  782,  785 

Perityphlitis,  730 

Pernicious  anemia,  grave  anemia  in 
gastric  cancer  and,  differentiation,  312 

Pertussis,  vomiting  in,  Kilmer's  belt  for, 
207 

Perversion  of  appetite,  427 

Peyer's  patches,  29 

Phantom  tumor,  68 

Pharynx,  inspection  of,  49 

Phenolphthalein  test  for  occult  gastro- 
intestinal hemorrhage,  136 

Phlebectasia  hemorrhoidalis,  713 

Phlegmon,  iliac,  730 

Phlegmonous  enteritis,  599 

gastritis,   219.        See  also  Gastritis, 
phlegmonous. 

Phloroglucin-vanillin  test  for  free  hy- 
drochloric acid,  118 

Phosphates  in  urine  in  diseases  of  pan- 
creas, 906 

Phthisis,  stomach  functions  in,  456 
ventriculi,  222,  223,  235.      See  also 
Achylia  gastrica. 

Physical  examination,  general  methods, 
48 

Pica,  427 

Pig-head  tapeworm,  846 

Piles,  713.     See  also  Hemorrhoids. 

Pineapple,  value  of,  154 

Pine-needle  oil  for  tapeworms,  848 

Pin- worm,  857 

Pleximeter,  67 

Plexus,  Auerbach's,  25 
hemorrhoidal,  713 
Meissner's,  25 

Plica  longitudinalis  of  pancreas,  876 

Plummer's  differential  diagnosis  of 
esophageal  stenosis  and  diverticulum, 
50 

Pneumatosis,  440,  448 

cystoides  intestinorum  hominis,  712 

Pneumonia,  acute  ectasy  of  stomach  in, 
373 

Podophyllin  in  constipation,  565 

Poisoning,  meat-,  528 

Poisons,  antidotes  for,  217 

Polyphagia,  427 
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Polypi  of  stomach  undergoing  malignant 

changes,  332 
Pomegranate  root  for  tapeworms,  848 
Pork  tapeworm,  844 
Portal  vein,  thrombosis,  693,  695 
Postoperative  feeding,  168 
Posttyphoid  pyemia,  637 

septicemia,  637 
Pouch  of  Douglas,  32 
Poultice,  mustard,  200 

pepper,  200 
Powder-blower,  stomach,  189 

Einhom's,  189 
Pressure  symptoms  in  diseases  of  pan- 
creas, 919 
in  pancreatic  cysts,  960 
Priessnitz's  compress,  198 
Proctitis,  596 

classification,  596 

digital  examination  in,  597 

etiology,  596 

in  hemorrhoids,  729 

pathology,  597 

symptoms,  597 

treatment,  597 
Proctoclysis,  500,  511 

bottle,  heat-retaining,  511 

flatus  in,  512 

in  typhoid  fever,  644 

speed  of,  513 

vacuum  bottle  for,  512 
Proctoscope,  Kelly's,  467 
Proctoscopy,  466,  467 
Proctosigmoidoscope,  Tuttle's,  470 
Proctospasmus,  557 

Prolapse  of  rectum  in  hemorrhoids,  725 
treatment,  727 

of  stomach.     See  Gastroplosis. 
Propeptone  in  feces,  484 

in  gastric  contents,  124 
Prosecretin,  888 

Prostate,  Kemp's  tube  (cooler)  for,  719 
Protective  appendicitis,  738,  739 

symptoms,  754 
Protein  diet,  149,  150 

metabolism,  149 
Proteins,  absorption  of,  42 
Protozoa,  838 
Pseudo-angina  pectoris  with  acute  ec- 

tasy  of  stomach,  373 
Pseudocysts  of  pancreas,  958 
Pseudodiphtheritic  dysentery,  600 
Psorospermiasis,  internal,  838 
Ptosis  of  stomach,  404 
Ptyalin,  34 

Pulmonary  tuberculosis,  stomach  func- 
tions in,  456 
Pulse  in  acute  appendicitis,  745 

in  diseases  of  pancreas,  919 

in  typhoid  fever,  635 
Pulsion  diverticula  of  intestines,  777 
Pumpkin  seeds  for  tapeworms,  848 
Purulent  appendicitis,  735,  737 

enteritis,  599 
Pus  in  feces,  482,  491 


Pus  in  feces  in  cancer  of  intestines,  705 
in  intestinal  ulcer,  690 
in  gastric  cancer,  306 

contents,  139 
in  vomit,  133 
Putrefaction,     intestinal,     saccharobu- 
tyric  type,  523 
combined  with  indolic,  524 
Putrefactive  products  m  feces,  tests  for. 

499 
Pyelitis,  invasion  of  kidneys  by  colon 

bacillus  in,  543 
Pyemia  after  typhoid  fever,  637 
Pyloric  glands  of  stomach,  20 

vein,  661 
Pylorospasm,  437 
Pylorus,  17 
cancer,  302 

aneurysm  of  celiac  axis  and,  differ- 
entiation, 315 
cancer  of  pancreas  and,  differentia- 
tion, 970 
partial  gastrectomy  for,  321 
incontinence,  436 
insufficiency,  436 
narrowing  of,  congenital,  403 
resection,  for  cancer,  321 
spasm,  437 
stenosis,  387 

gastralgia  and,  differentiation,  433 
laparotomy  in,  320 
syphilitic,  462 
syphilitic  stenosis,  gastric  cancer  and, 

differentiation,  313 
value  of,  17 
Pyrosis,  443 


QuiNiN,    bisulphate   of,   as   fluorescent 
medium  in  gastrodiaphany,  103 


Radiodiaphane,  Einhom's,  109 
Radium  gastrodiaphany,  109 

in  gastric  cancer,  324 

introducer,  325 

in  transillumination  of  stomach,  109 

photographs  of  stomach,  no 
Ranula  pancreatica,  957 
Raspberry  tongue,  49 
Rectal  alimentation,  164 

bougie,  473 

enema,  164 

examination,  digital,  65 

infusion,  513 

injections  in  acute  amebic  dysenter>', 
619 

irrigators,  504,  505 

obturator,  826 

speculum,  Kelly's,  466 
Sims',  468 
Rectum,  32 

anesthesia,  825 

arteries,  32 

cancer,  707 
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Rectum,  cancer,  hemorrhoids  and,  707 

examination,  in  appendicitis,  745 
in  chronic  enteritis,  585,  591 

inspection,  466 

lymphatics,  33 

nerves,  33 

palpation,  47^ 
by  sounds,  473 

prolapse,  in  hemorrhoids,  725 
treatment,  727 

stricture  of,  818 
treatment,  821 

tamponing,  in  hemorrhoids,  722 

veins,  32 
Red  blood-corpuscles  in  feces,  491 
Reflex  vomiting,  447 
Reflexes  in  typhoid  fever,  634 
Regulin  in  constipation,  566 
Regurgitation,  443 
Reichmann's  disease,  351,  356 

rod,  89 
R^mond  and  Mathieu's  determination 

of  chyme,  132 
Renal  calculi,  gastralgia  and,  differen- 
tiation, 433 

insufficiency  in  typhoid  fever,  treat- 
ment, 647 

Rennet,  126 

absence  of,  127 

deficient,  126 

normal,  126 

tests  for,  126 

zymogen,  127 
Resonance,  dorsal  gastric  nucleus  of,  87 
Resorcin-sugar  test  for  free  hydrochloric 

acid,  119 
Respiratory  organs  in  typhoid  fever,  634 
Restlessness,  antiperistaltic,  of  stomach, 
436 

peristaltic,  of  stomach,  435 
Retention  cysts  of  pancreas,  956 
Rhabdonema  intestinale,  867 
Rheumatism,   gastralgia  and,  differen- 
tiation, 433 
Rhubarb  in  constipation,  566 
Ricin  test  for  pepsin,  125 
Riegel's  test  for  free  hydrochloric  acid, 
128 

test -dinner,  iii 
Rigidity  in  diseases  of  pancreas,  916 
Ringing  sounds  of  stomach,  95 
Robert's  glass  and  speculum,  467 

sphincter  dilator,  723 
Robson  and  Cammidge's  test  for  fat  in 

feces,  900 
Robson's    classification    of    pancreatic 

inflammation,  923 
Roger's  small  red  dots  in  amebic  dysen- 
tery, 606 
Rontgen    rays    for    detecting    foreign 
bodies  in  stomach,  106 
hour-glass  stomach,  107 
position  of  stomach,  107 
in   chronic    intestinal   obstruction, 
816 


Rdntgen  rays  in  diagnosis  of  cancer  of 
stomach,  107,  311 
of  diseases  of  esophagus,  106 
conclusions  regarding,  no 
of  stomach,  106 

conclusions  regarding,  no 
of  perigastric  adhesions,  108 
of  ulcer  of  stomach,  108,  263 
in  examination  of  esophagus,  55 

of  intestines,  476 
in  gastric  ulcer,  281 
in    investigating   intestinal   move- 
ments, 478 
in  pancreatic  calculi,  952 

cysts,  960 
in  treatment  of  gastric  cancer,  324 
physiologic  investigations  with,  478 
to  locate  colon,  477 
Rosenbach's  test  for  intestinal  indica- 

nuria,  522 
Rosenthal- Leube  meat  solution,  163 

method  of  lavage,  178 
Roser  position  in  esophagoscopy,  98 
Rose's  adhesive  plaster  belt  in  atonic 
ectasy  of  stomach,  393 
belt,  200-205 

carbonic  acid  gas  generator,  478,  479 
dry  carbonic  acid  gas  bath,  834 
test  for  pepsin,  126 
Rosewater's  adhesive  belt,  205 
Rotary  movements  of  intestines,  43 
Rotation  method  of  intestinal  irrigation, 

507 
Round  ulcer  of  duodenum,  655 

worms,  854 

as  cause  of  intestinal  obstruction, 
806 
Rovsing-Chase  method  of  palpation  in 

appendicitis,  744 
Rumination,  444 
Runeberg's     colon-tube     for     inflating 

intestines,  479 
Russell's  diet  in  gastroptosis,  420 


Saccharobutyric  putrefaction,  523 
combined  with  indolic  type,  524 
Sago  grains  in  chronic  enteritis,  587 
Sahli's  desmoid  test  for  gastric  juice,  130 

test  in  diseases  of  pancreas,  898 
Saline  rectal  enema,  165 

solution,  injection,  into  intestines,  501 

waters  in  chronic  gastritis,  231 
Salol  for  tapeworms,  849 

test  for  motor  power,  146 
Sand  in  feces,  488 

intestinal,  538 
false,  539 
Santonin  for  oxyuris  vermicularis,  859 

in  ascaris  lumbricoides,  857 
Santorini's  duct,  877 
Sapremia,    intestinal,    in   constipation, 

557 
Sarcinae  in  gastric  contents,  142 
Sarcoma  of  intestines,  709 
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Sarcoma  of  intestines,  treatment,  710 
of  pancreas,  970 
age  and,  971 
diagnosis,  971 
symptoms,  971 
treatment,  .971 
of  stomach,  332 
duration,  333 
gastric  analysis  in,  333 
symptoms,  332 
treatment,  333 
Scale,  food,  161 
Schistosoma  Cattoi,  852 
haematobium,  850 
Japanicum,  852 
Schlesinger  and  Hoist's  test  for  blood 

in  gastric  contents,  135 
Schmidt's  test  for  nuclei,  897 

treatment  of  gastric  ulcer,  276 
Schmidt-Stokes  milk-tube,  900 
Schmidt-Strassburger  diet  to  determine 
intestinal  functions,  493,  494 
fermentation  test  for  feces,  498 
Scirrhous  carcinoma  of  stomach,  292 
Sclerosis  of  stomach,  cancer  and,  differ- 
entiation, 313 
ventriculi,  222,  223,  236 
Scolecoiditis,  230 
Scotch  douche,  200 

Scratch   method   of   auscultatory   per- 
cussion of  intestines,  475 
of  stomach,  90 
of  percussion,  67 
Seat-worm,  857 
Secretagogues,  36 
Secretin,  888 
gastric,  36 
Secretory  neuroses  of  intestines,  827 

of  stomach,  448 
See's  test-meal,  1 1 1 
Semina  cucurbitae  for  tapeworms,  848 
Senator's  treatment  of  gastric  ulcer,  276 
Senile  dyspepsia,  535 
diet  in,  537 
treatment,  536 
Sensations  within  stomach,  429 
Sensory  neuroses  of  intestines,  825 

of  stomach,  425,  429 
Septicemia  after  typhoid  fever,  637 
Serous  coat  of  small  intestine,  25 
Serum  therapy  in  bacillary  dysentery, 

630 
Sham  feeding,  effect  on  secretion  of  gas- 
tric juice,  36 
Shiga  type  of  bacillus  dysenteriae,  624 
Sialorrhoea  pancrcatica,  920 
Siever  and  Ewald's  test  for  motor  power, 

146 
Sigmoid  flexure,  31 

volvulus,  793 
Sigmoiditis,  768.         See  also  Peridiver- 
ticulitis. 
Sigmoidoscope,  Strauss',  471 
Sigmoidoscopy,  466,  468 
Silk  elastic  belts,  209 


Silver    nitrate    treatment    of    chronic 

gastric  erosions,  286 
Sims'  rectal  speculum,  468 
Singultus  gastricus  nervosus,  442 
Sitophobia,  430 
Siturgy,  428 

Sizzling  sounds  of  stomach,  93,  95 
Skatol  in  feces,  tests  for,  499 
Skin,  bums  of,  intestinal  ulcers  from,  683 

diseases,  stomach  functions  in,  459 

reaction  in  cancer  of  stomach,  310 
Smoking  in  chronic  gastritis,  230 
Soda  bicarbonate  and  tartaric  acid  to 

determine  position  of  stomach,  93 
Sodium  fluorid  fibrin  test  in  diseases  of 
pancreas,  898 

iodid  in  gastric  cancer,  325 
Solitary  follicles  of  small  intestine,  27 
Solms-Jacoby  test  for  pepsin,  125 
Sounds,  bubbling,  of  stomach,  93 

deglutition,  95 

dripping,  of  stomach,  95 

esophageal,  use  of,  53 

gurgling,  of  stomach,  95 

in  abdominal  cavity,  68 

ringing,  of  stomach,  95 

sizzling,  of  stomach,  93,  95 

splashing,  of  stomach,  94 

conclusions  regarding,  no 
difiPerentiation     from     intestinal 
splash,  94 

succussion,  of  stomach,  95 
Soy  bean,  154 

flour,  154 
Spallanzani  and  Edinger's  test  of  gastric 

contents,  130 
Spasm  of  cardia,  439 
treatment,  441 

of  pylorus,  437 

of  sphincter  ani,  557 
treatment,  568 

of  stomach,  431 
Spastic  constipation,  556 
Special  sphincter  of  Holzknecht,  106 
Speculum,  Gant's,  469 

Kelly's,  466 
sigmoid,  467 

Kelsey's,  468 

Robert's  anal,  467 
Sphincter  ani,  internal,  32 
spasm,  557 
treatment,  568 

antri,  38 

dilatation  of,  for  hemorrhoids,  723 

paralysis,  824 

special,  of  Holzknecht,  106 
Spider   gall-bladder   adhesions,    gastnc 

ulcer  and,  differentiation,  267 
Spilling,  64 

liver,  71,  72 

spleen,  75 
Splanchnoptosis,  404 
Splashing   sounds   in   acute    ectasy    of 
stomach,  376 
in  esophagus,  49 
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Splashing  sounds  in  gastroptosis,  41 1 
in  intestinal  diseases,  472 
of  stomach,  94 

and  intestines,  differentiation,  94 
conclusions  regarding,  no 
Spleen,  dulness,  77 
floating,  78 
in  typhoid  fever,  633 
in  uncinarial  dermatitis,  864 
inspection,  75 
palpation,  75 
percussion,  76 
physical  examination,  75 
spilling,  75 
topography,  75 
Splenic  flexure  of  transverse  colon,  3 1 
Sponging  in  typhoid  fever,  642 
Spool  worm,  854 
Sporozoa,  838 
Spray,  gastric,  188.      See  also  Stomach 

spray. 
Starch  digestion,  examination  of,  127 
intermediary  stages,  127 
Lugol's  solution   for  determining, 

127' 
tests  for,  127 
granules  in  gastric  contents,  141 
in  feces,  482 

examination  for,  484 
Static  electricity  in  stomach  diseases, 

193 
Steam  coil,  continuous,  199 
Steapsin,  40,  889 
examination  for,  894 
Gross'  test  for,  895 
test  for,  135 
Steatorrhea,  486 

in  diseases  of  pancreas,  899,  920 
color  of  stool,  902 
Steele's  diet  to  test  intestinal  functions, 

494 
Stenosis  of  cardia  in  cancer,  treatment, 
332 
of    esophagus    and    diverticulum    of 

esophagus,  difTcrentiation,  50 
of  pylorus,  gastralgia  and,  differentia- 
tion, 433 
laparotomy  in,  320 
syphilitic,  462 
of  stomach,  gastric  cancer  and,  differ- 
entiation, 316 
syphilitic,  of  pylorus,  gastric  cancer 
and,  differentiation,  313 
Stercobilin  in  feces,  485 
Stercoral  diarrhea,  570 
treatment,  572 
ulcer  of  intestine,  688 
Stewart's  method  of  continuous  irriga- 
tion of  intestines,  508 
Stomach,  abscess  of,   219.        See  also 
Gastritis,  phlegmonous. 
adenocarcinoma,  292 
anatomy,  17 

antiperistaltic  restlessness,  436 
arteries,  21 


Stomach,   atony,   363,   439.      See  also 

Atony  of  stomach. 
atrophy  of,  235.       See  also  Achylia 

gastrica. 
auscultation,  88 
blood-vessels,  19,  21 
bubbling  sounds,  93 
bucket,  Einhom's,  130 
cancer,    289.         See   also    Cancer   of 

stomach. 
capacity,  19 
carcinoma,  289.      See  also  Cancer  of 

stomach. 
cardiac  glands,  20 

orifice,  17 
catarrh  of,  210.     See  also  Gastritis. 
chyme  in,  determination,  132 
cirrhosis,  syphilitic,  463 
coats,  19 

colloid  cancer,  292 
contents,  112.      See  also  Gastric  con- 
tents. 
cul-de-sac  of,  greater,  17 
deglutition  sounds,  95 
dilatation,  366.      See  also  Ectasy  of 

stomach. 
diseases,  84 

electricity  in,  190.      See  also  Elec- 
tricity in  stomach  diseases. 

acute,  diet  in,  166 

chronic,  diet  in,  166 

Rontgen  rays  in  diagnosis,  106 
conclusions  regarding,  1 10 
dislocation,  404 
distention,  with  air,  448 
douche,  185 

alternate  hot  and  cold,  187 

bulb-compression  method,  186 

double  current,  186 

Gross*  double-current,  186 

in  atonic  ectasy  of  stomach,  395 

medication  by,  186 

technic,  186 

temperature  of  fluid,  188 

Y-method,  187 
dripping  sounds,  95 
ectasy  of,  366.       See  also  Ectasy  of 

stomach. 
epithelioma,  292 
erosions,  284.      See  also  Erosions  of 

stomach. 
esophageal  orifice,  17 
fasting,  bile  in,  134 

contents  of,  133 

duodenal  juice  in,  134 

intestinal  juice  in,  134 

pancreatic  juice  in,  134 
fibrosarcoma,  332 
fibrous  carcinoma,  292 
foreign  bodies  in,  334 

Rontgen     rays     for     detecting, 

106 
treatment,  336 
form  of,  anomalies  in,  403 
functional  diseases,  338 
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Stomach   functions,  absorptive,  deter- 
mination of,  145 

examination,  iii 

in  acne  rosacea,  460 
simplex,  460 

in  acute  febrile  diseases,  455 

in  anemia,  457 

in  aneurysms,  458 

in  arteriosclerosis,  459 

in  arthritis  deformans,  459 

in  chlorosis,  457 

in  chronic  febrile  diseases,  456 

in  diabetes,  459 

in  digestion,  34 

in  diseases  of  kidneys,  458 
of  liver,  458 
of  other  organs,  455 

in  eczema,  459 

in  erythema,  460 

in  febrile  diseases,  455,  456 

in  gout,  459 

in  grip,  459 

in  heart  lesions,  457 

in  malaria,  459 

in  nephritis,  458 

in  pemphigus  of  mouth,  460 

in  phthisis,  456 

in  skin  diseases,  459 

in  urticaria,  460 

motor,  36,  145 

disturbances  of,  166,  363 
hyperchlorhydria,  243 
test-breakfast  for,  146 
test-meal  for,  145 
tests  for,  145 
fundus,  17 

glands,  20 
glands,  20 

greater  curvature,  18 
gurgling  sounds,  95 
Head's  zones  for,  759 
hemolytic   substances   in,   in   gastric 

cancer,  310 
hemorrhage  of,  250 
hour-glass,  403 

Rontgen  rays  for  detecting,  107 
hyperesthesia,  430 
hypermotility,  435 
in  uncinarial  dermatitis,  864 
inflammation    of,    suppurative,    219. 

See  also  Gastritis,  phlegmonous. 
inflation,  conclusions  regarding,  1 10 

with  air,  91 

with  carbonic  aid  gas,  90 

with  water,  92 
inspection.  S5 

conclusions  regarding,  1 10 
lavage,  169.     See  also  Larage. 
lesser  curvature,   18 
local  treatment  of,  169 
lymphatics,  22,  319 
lymphosarcoma,  332 
massage  of,  195.     See  also  Massage. 
medullary  carcinoma,  292 
motor  function  of,  36 


Stomach,  motor  insufficiency,  364 
of  first  degree,  364 
of  second  degree,  380 

mechanism,  38 

neuroses,  434 
mucous  coat,  20 

glands,  30 

muscular  coat,  20 
myosarcoma,  332 
nerves,  22 

nervous  affections,  424 
neuralgia,  431 

neuroses  of,    chronic    gastritis    and, 
differentiation,  227 

motor,  434 

secretory,  448 

sensory,  425,  429 
palpation,  86 

conclusions  regarding,  no 
pancreas  and,  relation,  880 
percussion,  87 

auscultatory,  88 
scratch  method,  90 

conclusions  regarding,  no 

dorsal  nucleus  of  resonance,  87 
peristalsis  of,  145 
peristaltic  unrest,  85,  435 
peritoneal  coat,  19 
physical  examination,  84 

preparation  of  patient.  85 
polypi     of,     undergoing     malignant 

changes,  332 
position  of,  17 

anomalies  in,  403 

determining,  90-94 

Dehio's  method,  92,  1 10 

Rontgen  rays  for  locating,   107 
powder-blower,  189 

Einhorn's,  189 
prolapse.     See  Gastroptosis. 
ptosis,  404 
pyloric  glands,  20 
radium  photographs  of,  no 
ringing  sounds,  95 
sarcoma,  332.       See  also  Sarcoma  oj 

stomach. 
scirrhous  carcinoma,  292 
sclerosis,  cancer  and,  differentiation. 

313 
secretory  neuroses,  448 
sensations  within,  429 
sensory  neuroses,  425,  429 
sizzling  sounds,  93,  95 
spasm,  431 
splashing  sounds,  94 

conclusions  regarding,  1 10 
differentiation     from     intestinal 
splash,  94 
spray,  188 

Einhorn's  tube  for,   188 
in  atonic  ectasy  of  stomach,  395 
in  gastrosuccorrhea  continua  chron- 
ica, 361 
indications  for,  182 
technic,  188 
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Stomach,  stenosis,  gastric  cancer  and, 
dififerentiation,  316 
stricture,  diet  in,  166 
structure,  19 
submucous  coat,  20 
succussion  sound,  95 
supermotility,  435 
syphilis,  461 
syphilitic  ulcer,  462 
tapotement,  195 
tapping  in  massage,  195 
transillumination,    loi.         See   also 

Gastrodiaphany. 
tuberculosis,  460 

anatomic  types,  461 
tumors,  289,  332 
apparent,  334 
benign,  333 
determination,  89 
syphilitic,  462 
ulcer  of ,  25 1 .  See  also  Ulcer  of  stomach. 
veins,  21 
volume,  18 
Stomachics  in  chronic  gastritis,  232 
Stomach- tube  for  lavage,  selection,  170 
Stomach-whistle,  Kemp's,  93 

to  determine  position  of  stomach,  93 
Stools.     See  Feces. 
Stozyzowski's    modification    of    Teich- 

mann's  test  for  hemin  crystals,  139 
Strangulation  by  hemix,  internal,  788, 
790 
mechanism,  791 
by  Meckel's  diverticulum,  789 
hemiaform,  internal,  788,  790 

mechanism,  791 
through  apertures,  789 
slits,  789 
Strapping,  adhesive,  to  support  viscera, 
201 
to  support  viscera,  201 
with  narrow  strips,  204,  205 
Strassburger's  tube,  498 
Strauss  funnel  method  for  lactic  acid, 
122 
mixing  funnel,  123 
sigmoidoscope,  471 
Strawberry  tongue,  49 
Stricture  of  esophagus,  benign,  examina- 
tion in,  52 
thiosinamin  in,  57 
treatment,  56 
determining,  59 
examination  in,  54 
in  cancer  of  cardia,  301 
malignant,  examination  in,  53 
of  rectum,  818 

treatment,  821 
of  stomach,  diet  in,  166 
Strongyloides  intestinalis,  867 
Strongylus  duodenalis,  859 
Subacidity,  diet  in,  167 
Subacute  pancreatitis,  934 
Sublimate  test  for  bile-pigment  in  feces, 
497 


Submucous  coat  of  small  intestine,  25 

of  stomach,  20 
Subphrenic  abscess,  terminations,  262 
Succinic  acid,  Knapp's  test  for,  144 
Succus  entericus,  40 
Succussion  in  intestinal  diseases,  472 

sound  of  stomach,  95 
Sugar,  absorption  of,  42 
in  feces,  484 
milk-,  absorption  of,  42 
Superacidity,  338.    See  also  Hyperchlor- 

hydria. 
Supermotility  of  stomach,  435 
Suppurative  appendicitis,  735 
acute,  737 
catarrh  of  pancreas,  927 
pancreatitis,  936 
diagnosis,  937 
etiology,  936 
pathology,  936 
sequels,  936 
symptoms,  936 
treatment,  938 
Syncongestive  appendicitis,  739 
Syphilis  of  pancreas,  951 
acquired,  951 

chronic  pancreatitis  and,  differen- 
tiation, 947 
congenital,  951 
of  stomach,  461 
Syphilitic  cirrhosis  of  stomach,  463 
pancreatitis,  acquired,  951 

congenital,  951 
pyloric  stenosis,  462 
stenosis  of  pylorus,  gastric  cancer  and, 

difiPerentiation,  313 
tumor  of  stomach,  462 
ulcer  of  intestine,  689 
of  stomach,  462 


Tachycardia    with    acute    ectasy    of 

stomach,  372 
Taenia  cucumerina,  847 

elliptica,  847 

flavopunctata,  847 

lata,  846 

Madagascariensis,  847 

mediocanellata,  845 

nana,  846 

saginata,  845 

solium,  844 
Tamarinds  in  constipation,  566 
Tapeworms,  842 

beef,  845 

description,  843 

pig-head,  846 

pork,  844 

treatment,  847 

unarmed,  845 

armed,  844 
Tapotement  of  stomach,  195 
Tapping  of  stomach  in  massage,  195 
Tartaric  acid  and  soda  bicarbonate  to 

determine  position  of  stomach,  93 
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Tea  in  test-meal,  112 
Teeth,  care  of,  163 

Teichmann's  test  for  hemin  crystals,  138 
Stozyzowski's       modification, 
139 
Telling's  classification  of  diverticulitis, 

780 
Temperature  in  appendicitis,  745 

in  chronic  pancreatitis,  945 

in  diseases  of  pancreas,  918 

in  typhoid  fever,  635 
Tenderness  in  chronic  pancreatitis,  945 

in  diseases  of  pancreas,  916 
Tenesmus  in  amebic  dysentery,  613 
carbonic  acid  gas  for,  621 

in  hemorrhoids,  716 
Test-breakfast,  Boas',  112 

Ewald  and  Boas',  iii 

for  motor  power,  146 

in  cancer  of  stomach,  304 
Test-diet,    Schmidt-Strassburger,    493, 

494 
Steele's,  494 

to  determine  intestinal  functions,  493 
Test-dinner,  Riegel's,  iii 
Test-meal,  11 1 
dry,  III 
Ewald's,  III 
for  motor  power,  145 
gastric  juice  after,  variations  of,  112 
Germain  S^'s,  1 1 1 
Klemperer's,  iii 
Leube's,  for  motor  power,  145 
special,  112 
tea  in,  112 
Tetany,  acute  ectasy  of  stomach  in,  372 
gastrosuccorrhea    continua    chronica 

and,  differentiation,  359 
in  duodenal  ulcer,  671 
in  ectasy  of  stomach,  399 

Chvostek's  symptom,  400 
diagnosis,  400 
Krb's  sign,  400 
etiology,  399 
frequency.  400 
Hoffmann's  sign,  400 
pathology,  399 
prognosis,  400 
symptoms,  399 
treatment,  400 
Trousseau's  symptom,  400 
in  gastric  cancer,  300 
Teufel's  abdominal  supporter,  209 
Thimble  gag  for  esophagoscopy,  98 
Thiosinamin     in     benign     stricture    of 
esophagus,  57 
in  gastric  cancer,  326 
Thirst     in     gastrosuccorrhea    continua 
periodica,  treatment,  355 
in  ulcer  of  stomach,  treatment,  270 
Thoracic  disease,  acute,  perforation  in 
duodenal   ulcer   and,    differentiation, 
675 
Thread-worm,  857 
Thrombosis  in  gastric  cancer,  300 


Thrombosis  of  inferior  mesenteric  artery, 

695 
of  mesenteric  arteries,  692 
clinical  symptoms,  694 
diagnosis,  695 
etiology,  693 
prognosis,  695 
treatment,  696 
veins,  692,  695 
etiology,  693 
treatment,  696 
of  portal  vein,  693,  695 
of  sui>erior  mesenteric  artery,  693 
Thrombotic  ulcer  of  intestine,  683 
Thymol  in  ascaris  lumbricoides,  857 
in  strongyloides  intestinalis,  868 
in  uncinarial  dermatitis,  866 
Thymus  in  gastric  cancer,  330 
Thyroid  extract  in  gastric  cancer,  329 
Tissue  shreds  in  feces  in  intestinal  ulcer » 

691 
Tongue,  inspection  of,  48 
raspberry,  49 
strawberry,  49 
Tonsils,  inspection  of,  49 
Topfer's  test  for  acid  salts,  121 

for  combined  hydrochloric  acid,  121 
for  free  hydro<iloric  acid,  119.  120 
for  total  acidity,  120 
Tormina  intestinonim,  822 

ventriculi  nervosa,  435 
Toxemia  in  bacillary  dysentery,  625 
Toxic  gastritis,  216.     See  also  Gastritis, 
toxic. 
ulcers  of  intestine,  688 
Toxins,  Coley's,    in    sarcoma  of    intes- 
tines, 710 
Transillumination  of  intestines,  476 
of  stomach,    101.        See   also  Gastro- 
diaphany. 
Transitory  anorexia,  428 
Traube's  space,  19 
Trebing  and  Brieger's  test  for  cancer  of 

stomach,  309 
Trematodes,  849 

Tremoli^re's  solution  in  gastric  cancer, 
331 
in    hemorrhage    in    perforation    of 
esophagus,  59 
of  amebic  dysentery,  622 
Trichina  spiralis,  869 
blood,  870 
in  muscle,  869 
intestinal,  870 
Trichiniasis,  869 
diagnosis,  871 
incidence,  869 
prognosis,  872 
prophylaxis,  872 
symptoms,  871 
treatment,  872 
Trichocephalus  dispar,  868 
Trichomonas  hominis  in  gastric  contents, 
140 
intestinalis,  839 


INDEX 


IOI7 


Triphase  method  of  applying  electricity 

in  stomach  diseases,  193 
Tropaolin-00  test  for  free  hydrochloric 

acid,  127 
Trousseau's  symptom  m  gastric  tetany, 

400 
Trypsin,  40,  888 

Abderhalden  and  Schittenhelm's  test 

for,  896 
examination  for,  895 
Gross'  test  for,  896 
in  feces,  487 

Muller's  serum  plate  method  for,  897 
test  for,  135 

treatment  of  gastric  cancer,  305,  327 
Tubercular  bacilli  in  feces  in  intestinal 
ulcer,  691 
ulcers  of  intestine,  685 
secondary,  686 
Tuberculosis,  ileocecal.  Head's  zones  in, 
762 
intestinal,  685,  686 
of  pancreas,  950 
of  stomach,  460 

anatomic  types,  461 
pulmonary,  stomach  functions  in,  456 
Tumors,  abdominal,  from  colon  bacil- 
lus infection,  545 
benign,  of  esophagus,  60 
fecal,  559 

treatment,  568 
fragments,  in  feces,  491 
of  intestines,  697 
benign,  710 
malignant,  697 
of  pancreas,  75,  966 

cystic,  957 
of  stomach,  289,  332 
apparent,  334 
benign,  333 
determination,  89 
syphilitic,  462 
particles  in  gastric  contents,  143 
phantom,  68 
Turck's  double-current  needle  douche 
for  sigmoid,  513 
gyromele  in  stomach  diseases,  194 
nebulizer,  514 
Turpentine  for  tapeworms,  848 
Tuttle's  proctosigmoidoscope,  470 
Tympanites,  530 
etiology,  530 
hystericus,  531 

in  acute  intestinal  obstruction,  802 
in  chronic  intestinal  obstruction,  816 
in  tyhpoid  fever,  treatment,  644 
in  volvulus,  794 
nervous,  531 
prognosis,  531 
symptoms,  531 
treatment,  531 
Typhlitis,  730 

Typhoid  bacillus,  632.     See  also  Bacil- 
lus typhosus. 
carriers,  639 


Typhoid  fever,  631 

acute  ectasy  of  stomach  in,  373 

alcohol  in,  646 

bacilluria  in,  treatment,  647 

bacillus  typhosus  as  cause,  632 

baths  in,  642 

bladder  in,  634 

blood  in,  636 

bone-marrow  in,  633 

bowels  in,  642 

Brand  treatment,  642 

chronic  distribution,  639 

circulatory  changes  in,  634 

colitis  in,  treatment,  647 

convalescence,  647 

diagnosis,  637 

diarrhea  in,  treatment,  645 

diet  in,  639 

Ehrlich's  diazo-reaction  in,  637 

etiology,  631 

gall-bladder  in,  633 

gelatin  in,  640,  641 

headache  in,  treatment,  647 

healing  of  intestines  in,  633 

heart  stimulants  in,  646 

hemorrhage  in,  death  from,  633 

treatment,  645 
history,  631 

hypoleukocytosis  in,  636 
immunity  from,  631 
insomnia  in,  treatment,  647 
intestines  in,  632 
invasion     of     kidneys     by     colon 

bacillus  in,  543 
kidneys  in,  633 
leukopenia  in,  636 
liver  in,  633 
medication  in,  643 
mesenteric  glands  in,  633 
milk  in,  639.  641 
morbid  anatomy,  632 
necrosis  in,  633 
nervous  symptoms,  634 

system  in,  treatment,  646 
neuritis  in,  636 
onset,  636 

osseous  system  in,  637 
perforation  in,  633 

symptoms,  636 

treatment,  646 
peritonitis  in,  treatment,  646 
proctoclysis  in,  644 
prognosis,  638 
prophylaxis,  638 
pulse  in,  635 
pyemia  after,  637 
reflexes  in,  634 
renal    insufficiency   in,    treatment, 

647 
respiratory  organs  in,  634 
septicemia  after,  637 
spleen  in,  633 
sponging  in,  642 
symptoms,  634 
temperature  in,  635 
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Ulcer  of  intestines,  tubercle  bacilli  in 
feces  in,  691 

tubercular,  685 
secondary,  686 
of  stomach,  251 

achlorhydria    haemorrhagica    gas- 
trica  and,  differentiation,  246 

age  in  etiology,  252 

anemia  in  etiology,  252 

bacterial  vaccines  in,  281 

bowels  in,  care,  279 

cancer  and,  differentiation,  316 
engrafted  on,  314 

chlorosis  in  etiology,  252 

chronic  gastritis  and,   differentia- 
tion, 226 

cirrhosis  of  liver  and,  differentia- 
tion, 267 

collapse  in,  treatment,  270 

complications,  260 

course,  267 

diagnosis,  262 

differential,  263-267 
x-ray,  263 

diet  in,  166 

Dieulafoy's,  283 

duodenal  ulcer  and,  differentiation, 
263,  678 

Binhom's  methods  for  recognizing 
and  localizing,  267 
treatment,  273 

etiology,  251 

extent,  256 

gastralgia  and,  differentiation,  432 

gastric  contents  in,  259 

gastrosuccorrhea  continua  chronica 
and,  differentiation,  358 

gelatin  treatment,  277 

geographic  distribution,  251 

hemorrhage  in,  258 
treatment,  268,  277 
operative,  281 

hyperchlorhydria  and,  254,  257,  260 
differentiation,  345 

Kemp's  treatment,  270 

latent  cases,  257 

Lenhartz's  treatment,  274 

Leube-Ziemssen  rest  cure  in,  273 

location,  236,  267 

microscopic  appearance,  256 

morbid  anatomy,  255 

motor  function  in,  258 

nervous  dyspepsia  and,  differentia- 
tion, 451 

number,  256 

occult  hemorrhage  in,  258 

occupation  in  etiology,  252 

pain  in,  257,  259,  262 
treatment,  279,  281 

perforation  in,  260 

perforation    in    duodenal    ulcer 

and,  differentiation,  674 
treatment,  281 

physical  signs,  261 

with  little  air  present,  261 


Ulcer  of  stomach,  physical  signs,  with 
much  air  present,  261 
prognosis,  267 
progress,  256 

Rontgen  rays  in  diagnosis  of,  108 
Schmidt's  treatment,  276 
Senator's  treatment,  276 
sex  in  etiology,  252 
spider  gall-bladder  adhesions  and, 

differentiation,  267 
superficial,  283 
symptoms,  257 
syphilitic,  462 
thirst  in,  treatment,  270 
traumatism  in  etiology,  252 
treatment,  268 

general  principles,  271 

of  collapse,  270 

of  hemorrhage,  268,  277 

operative,  281 
of  pain,  279,  281 
of  perforation,  281 
of  thirst,  270 
of  vomiting,  281 
operative,  281 
typical  case,  257 
urine  in,  260 

vomiting  in,  treatment,  281 
Weinland's  theory,  253 
x-rays  in,  281 
diagnosing,  263 
peptic,  251.   See  also  Ulcer  of  stomach, 
stercoral,  of  intestine,  688 
syphilitic,  of  intestine,  689 
thrombotic,  of  intestine,  683 
toxic,  of  intestine,  688 
tubercular,  of  intestine,  685 

secondary,  686 
undermined,    in    amebic    dysentery, 
606,  607 
Ulceration  in  amebic  dysentery,  606 
in  chronic  enteritis,  587 
in  typhoid  fever,  633 
of  gall-stone  into  duodenum,  duodenal 
ulcer  and,  differentiation,  679 
Ulcerative  colitis,  687 
Ulcus  duodeni  pepticum,  655 

ventriculi,  251.       See  also   Ulcer  of 
stomach. 
Umbilicus,  position,  61 

protrusion  of,  63 
Uncinaria  Americana,  862 
Uncinarial  dermatitis,  863 
blood  in,  865 
bone-marrow  in,  864,  865 
diagnosis,  865 
hemolymph  glands  in,  864 
immunity,  863 
intestines  in,  864 
kidneys  in,  864 
liver  in,  864 
lungs  in,  864 
morbid  anatomy,  864 
prognosis,  865 
prophylaxis,  865 
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Uncinarial  dermatitis,  spleen  in,  864 
stomach  in,  864 
symptoms,  863 
treatment,  866 
Uncinariasis,  859 
incidence,  860 
parasite  of,  861 
Uncinate  process  of  pancreas,  875 
Ureter,  Head's  zones  for,  761 
Urinary     methylene-blue    reaction     in 

cancer  of  stomach,  311 
Urine,  bile  in,  in  diseases  of  pancreas, 
906 
calcium    oxalate    in,    in    diseases    of 

pancreas,  907 
carbohydrates  in,  in  diseases  of  pan- 
creas, 907 
fat-splitting  ferment  in,  in  diagnosis 

of  diseases  of  pancreas,  911 
in  acute  enteritis,  579 
in  chronic  pancreatitis,  946 
in  diseases  of  pancreas,  906 
in  gastric  cancer,  300 
in  simple  acute  gastritis,  212 
phosphates  in,  in  diseases  of  pancreas, 

906 
relation,  in  colon  bacillus  infection, 

541 
urobilin  in,  in  diseases  of  pancreas, 
906 
Urobilin  in  feces,  485 

in  urine  in  diseases  of  pancreas,  906 
Urticaria,  stomach  functions  in,  460 
Uterus,  Head's  zone  for,  763 
Uvula,  inspection  of,  49 


Vaccine,  bacterial,  in  gastric  ulcer,  281 
cancer,  in  gastric  cancer,  329 
therapy  as  means  of  prophylaxis  of 
typhoid  fever,  638 
Vacuum  bottle  for  proctoclysis,  512 
Vaginal  examination,  digital,  65 
in  appendicitis,  745 
in  intestinal  diseases,  473 
Valvulae  conniventes  of  Kerkring,  26 
Van     Deen's    test    for    occult    blood, 

Weber's  modification,  137 
Van  Orden's  corset,  418 
Vater,  ampulla  of,  anatomic  variations, 

879 
Vater's  ampulla,  876 
Vedee  vibrator,  196 
Vegetable  and  animal  food,  differences, 

151 
Veins,  hemorrhoidal,  713 

of  cecum,  32 

of  colon,  32 

of  pancreas,  875 

of  rectum,  32 

of  small  intestine,  24 

of  stomach,  21 

pyloric,  661 
Venous  piles,  714 
Vermes,  842 


Vermiform  appnendix,  31.     See  also  Ap- 
pendix, vermiform. 
Vibrator,  195 

Vedee,  196 
Vibratory  massage,  195 
in  constipation,  563 
Villi  of  small  intestine,  27 
Viscera,  mechanical  support  of,  200 
Visceral  arterioslcerosis,  534 
Visceroptosis,  404 

Volatile  acids  in  gastric  contents,  124 
Voluntary  muscles  in  typhoid  fever,  634 
Volvulus,  793 

age  and,  794 

anatomy,  795 

constipation  in,  794 

com-se,  795 

diagnosis,  differential,  805 

etiology,  793 

frequency,  794 

mechanics,  793 

of  sigmoid  flexiu"e,  793 

of  small  intestine,  794 

pain  in,  794 

sex  and,  794 

symptoms,  794 

treatment,  809 

tympanites  in,  794 

vomiting  in,  794 
Vomit,  bile  in,  133 

blood  in,  133 

examination  of,  133 

food  in,  133 

mucus  in,  133 

parasites  in,  133 

pus  in,  133 
Vomiting,  cyclic,  in  children,  446 

in  acute  intestinal  obstruction,  802 

in  appendicitis,  745,  746 

in  chronic  gastritis,  treatment,  233 
pancreatitis,  943 

in  diseases  of  pancreas,  917 

in  gastric  cancer,  297 
treatment,  330 
ulcer,  treatment,  281 

in  intussusception,  798 

in  pertussis,  Kilmer's  test  for,  207 

in  simple  acute  gastritis,  treatment,. 
214,  215 

in  stenotic  ectasy  of  stomach,  treat- 
ment, 398 

in  volvulus,  794 

juvenile,  447 

nervous,  444 
idiopathic,  447 

of  blood,  250 

in  diseases  of  pancreas,  917 

periodic,  445 

reflex,  447 

significance,  133 
Vomito  negro  appendiculaire,  284,  746 


Water  infiltration  method,  Gant's,  for 
I      hemorrhoids,  725 
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Water,  inflation  of  colon  with,  480 

of  stomacii  with,  92 
Weber's   modification   of   Van   Deen's 

test  for  occult  blood,  137 
Weight,  loss,  in  gastric  cancer,  297 
Weinland's  theory  of  gastric  ulcer,  253 
Wet,  diarrhea  from,  572 
Whip-worm,  868 
Whitehead's  operation  for  hemorrhoids, 

725 
Widal's  reaction  in  t)rphoid  fever,  637 
Wirsung's  duct,  876 

histology,  883 
Wohlgemuth's  test  in  diseases  of  pan- 
creas, 910 
Worms,  842 

awl-tail,  857 

fluke,  849 

maggot,  857 

pin.  857 

round,  854 


Worms,  round,  as  cause  of  intestinal 
obstruction,  806 

seat.  857 

spool,  854 

thread,  857 

whip,  868 
Wounds,  bullet,  of  pancreas,  922 

infection  with  colon  bacillus,  546 

of  pancreas,  921 
penetrating,  922 
Wynhausen's     method    of    estimating 

diastatic  ferments  in  feces,  904 

A'-RAYS.     See  Rontgen  rays. 

Yeast-cells  in  gastric  contents,  142 

Ziemssen-Leube  rest  cure   in  gastric 

ulcer,  273 
Zones,  Head's.    See  Head* 5  zones. 
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Crandon  and  Ehrenfried's 
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Surs^ical  After-treatment.  A  Manual  of  the  Conduct  of  Surgical 
Convalescence.  By  L.  R.  G.  Crandon,  M.  D.,  Assistant  in  Surgery, 
and  Albert  Ehrenfried,  M.  D.,  Assistant  in  Anatomy,  Harvard  Medi- 
cal School.  Octavo  of  831  pages,  with  265  original  illustrations. 
Cloth,  Jt6.oo  net ;  Half  Morocco,  $7.50  net 

THE  NEW  (2d)  EDITION.  PRACTICALLY  RCWIUTTCN 
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is  given,  arranged  alphabetically  by  regions.  A  special  feature  is  the  elaborate 
chapter  on  Vaccine  Therapy,  Immunization  by  Inoculation  and  Specific  Sera, 
by  Dr.  George  P.  Sanborn,  a  disciple  of  Sir  A.  E.  Wright.     The  text  is  illustrated. 
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"The  book  is  one  which  can  be  read  with  much  profit  by  the  active  surgeon  and  will  be 
generally  commended  by  him." 
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Many  of  these  papers  have  been  read  before  medical  societies  and  all  of  them 
have  been  published  in  current  medical  literature.  The  chief  reason  for  bringing 
them  together  in  the  present  form  is  for  convenience  of  reference.  The  original 
plan  was  to  have  the  papers  printed  for  private  distribution  only,  but  at  the 
instance  of  numerous  members  of  the  medical  profession,  the  authors  have  con- 
sented to  having  the  book  placed  on  the  market.  The  text  is  profusely  illustrated 
with  original  illustrations. 

Eulletin  Medical  and  Chinir^cal  Taculty  of  Maryland 

"  Much  of  the  work  done  at  the  Mayo  Clinic  and  recorded  in  these  papers  has  been  epoch- 
makinfi^  in  character.  *  *  ♦   Represents  a  most  substantial  block  of  modem  surgical  progress." 

A  Collection  of  Papers  (published  previous  to  1909).  By 
William  J.  Mayo,  M.  D.,  and  Charles  H.  Mayo,  M.  D.  Two  octavos 
of  525  pages  each,  illustrated.     Per  set :  Cloth,  $10.00  net. 


sai\\'Ijer<  BOOK'S  av 


Cotton's 

Dislocations   add    Joint    FVactma 

DislocBtioiis  and  Joint  Fnctnres.  By  Ficf.t>kkic  1  at  Cotton,  M.  L. 
First  Assistant  Surgeon  to  the  Boston  Ch}*  Hospital  Octave  of  654 
pages,  miih  1201  original  illu^traiions.  Goth.  $6.do  net ;  Half  Morcxxo, 
^7.30  net. 


Dr.  Ccittcin's  clinical  and  leach.n;:  rxpenence  in  this  neid  has  e5pec:2all%  £oec 
him  to  wntc  a  practical  work  c»i:  ihis  5.:b*ect.  He  has  vritiers  a  bcx>k  cicBranc 
deunhe  ir  sT}ie.  Fysicmauc  ic  prcsei:iati:>n.  and  arcuraze  ir.  staxemeni.  Tbe 
iilusnaiicins  posbcss  the  fcat'jre  cif  sbowir.-:  jusi  ibitse  points  tbt  author  wishes  to 
emphasize.     Tn:E>  is  ir^dc  pcissToic  because  the  autbnr  is  himself -dte 
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Murphy's  Famous  Clinics 


Surgrical  Clinics  of  John  B.  Murphy.  M.  D..  at  Merc>  Hospital. 
Chicago,  irr---  -.nL.y.  ni  '--:.ir  ^.ir/  ::■  ^r  rr  :>r:ti:  six  nuni:nj-r 
a.  yca.r  .      r-i-..    .**--  j^^*.^^    ■*  r -'    -'---»-    '--^.-.r,  1^ i^ir^i^'C.      1  nz  ^''jiZ' . 

DOWN-TO-THE-MINUTE  SURGERY 
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SURGERY  AND  ANATOMY 


Kelly  &  Noble's  Gynecolo^ 
and  Abdominal  Surgery 

Gynecology  and  Abdominal  Surgery.  Edited  by  Howard  A. 
Kelly,  M.  D.,  Professor  of  Gynecology  in  Johns  Hopkins  University; 
and  Charles  P.  Noble,  M.D.,  formerly  Clinical  Professor  of  Gyne- 
cology in  the  Woman's  Medical  College,  Philadelphia.  Two  imperial 
octavo  volumes  of  950  pages  each,  containing  880  original  illustrations, 
some  in  colors.  Per  volume:  Cloth,  Jt8.oo  net;  Half  Morocco,  ^[9.50 
net. 

WITH  880  nXUSTRATIONS-TRANSLATCD  INTO  SPANISH 

This  work  possesses  a  number  of  valuable  features  not  to  be  found  in  any 
other  publication  covering  the  same  fields.  It  contains  a  chapter  upon  the  bac- 
teriology and  one  upon  the  pathology  of  gynecology,  and  a  large  chapter  devoted 
entirely  to  medical  gynecology,  written  especially  for  the  physician  engaged  in 
general  practice.  Abdominal  surgery  proper,  as  distinct  from  gynecology,  is 
fully  treated,  embracing  operations  upon  the  stomach,  intestines,  liver,  bile-ducts, 
pancreas,  spleen,  kidneys,  ureter,  bladder,  and  peritoneum. 

American  Journal  of  Medical  Sdencet 

"  It  is  needless  to  say  that  the  work  has  been  thoroughly  done;  the  names  of  the  authors 
and  editors  would  guarantee  this,  but  much  may  be  said  in  praise  of  the  method  of  presentation, 
and  attention  may  be  called  to  the  inclusion  of  matter  not  to  be  found  elsewhere.*' 


Bickham's   Operative  Surgery 

A  Text-Book  of  Operative  Surgery.  By  Warren  Stone  Bickham, 
M.D.,  of  New  York.  Octavo  of  1200  pages,  with  854  original  illustra- 
tions.    Cloth,  116.50  net ;  Half  Morocco,  llS.oo  net. 

THE  NEW  (3d)    EDITION 
This  work  completely  covers  the  surgical  anatomy  and  operative  technic  in- 
volved in  the  operations  of  general  surgery.     The  practicability  of  the  work  is 
particularly  emphasized  in  the  854  magnificent  illustrations. 

Boiton  Medical  and  Surreal  Journal 

"The  book  is  a  valuable  contribution  to  the  literature  of  operative  surgery.  It  represents 
a  vast  amount  of  careful  work  and  technical  knowledge  on  the  part  of  the  author.  For  the  sur- 
geon in  active  practice  or  the  instructor  of  surgery  it  is  an  unusually  good  review  of  the  subject.** 


SAUNDERS"   BOOKS  ON 


umford's 
Practice  of   Surgery 

The  Practice  of  Surgery.  By  James  G.  Mumford,  M.  D.,  In* 
structorin  Surger>%  Har\-ard  Medical  School.  Octavo  of  1015  pages, 
with  682  illustrations.     Cloth,  $y.QO  net ;  Half  Morocco,  $8.50  net. 

DlFrCRENT  FkOM  OTHER  SURGERIES 

This,  as  its  tille  implies,  is  a  work  on  the  ciinkat  side  of  surgery — surgery  as 
it  is  seen  at  the  bedside,  in  the  accident  ward,  and  in  the  operating  room.  Il  ex- 
presses the  matured  outgrowth  of  twenty  years  of  active  hospital  and  private 
surgical  practice,  together  with  llie  experience  gained  from  clinical  teaching,  class- 
room discussions,  and  lectures. 
John  B.  Mtirphy,  M.O.,  Profesior  of  Surgery,  Norikv^estern  Medical  School,  Ckica^. 

*  TtiJS  wurk  truly  represents  Dr.  Mum  ford's  mtellectual  capacity  and  scope,  and  preseDts 
in  a  terse,  forceful,  yet  pleasing  manner,  th*?  live  surgical  topic*  of  the  day.  It  is  in  every  par- 
ticular up  to  date,  and  shows  that  rare  quality  of  accentuating  the  csscniial  and  omitting  the 
unnecessary.  ' 


DaCosta's  Modern 


ery 


Modem  Surgery — General  and  Operative.  By  John  Chalmers 
DaCosta,  M.  D,.  Samuel  D,  Gross  Professor  of  Surgery,  Jefferson 
Medical  Collec^e,  Philadelphia.  Octavo  of  i  502  pages,  with  966  iUus- 
trations.     Cloth,  ^5.50  net;  Half  Morocco,  §7,00  net. 

NEW    (6th)    EDITIOH— INCREASED  TO   1500   PAGES 

A  surgery,  to  be  of  the  maximum  value,  must  be  tip  to  date,  must  be  com- 
plete.  must  have  behind  its  statements  the  sure  authority  of  experience,  must  be  so 
arranged  that  it  can  be  consulted  cinickly;  in  a  word,  il  must  be  practical  and 
dependable.  Such  a  surgery  is  DaCosta*s,  Always  an  excellent  work,  for  this 
edition  it  has  been  very  materially  improved  by  the  addition  of  new  matter  to  the 
extent  of  over  200  pages  and  by  a  most  thorough  revision  of  the  old  matter. 
Many  old  cuts  have  been  replaced  by  new  ones,  and  nearly  100  additional  illus- 
trations have  been  added.  Notwithstanding  this  large  addidon  of  matter,  the 
price  has  not  btirn  incrt'aseJ, 

Rudolph  Matai,  M.  D.»  Pro/issor  o/Smr^ry,  Tulttnt  Umiversity  ef  LouisiAMa, 

*'  This  ediiion  is  destined  to  rank  as  high  as  its  predecessors,  which  have  placed  the  Icamcd 
author  in  the  fore  of  text-book  writers.  The  more  I  scrutmiEe  its  pages  the  more  I  admire  the 
manrelous  capacity  of  the  author  to  compress  so  much  kliowledgf  in  so  small  a  ipacc.** 


SO'RGEK  Y  AND  ANA  TOMY 


Scudder's 
Treatment  of  Fractures 

WITH  NOTES  ON  DISLOCATIONS 

The  Treatment  of  Fractures:  with  Notes  on  a  few  Common 
Dislocations.  By  Charles  L.  Scudder,  M.D.,  Surgeon  to  the  Massa- 
chusetts Greneral  Hospital,  Boston.  Octavo  of  708  pages,  with  99^ 
original  illustrations.  Polished  Buckram,  $6.00  net;  Half  Morocco, 
117.50  net 

THE  NEW  (7th)  EDITION.  ENLARGED 
OVER  33.500  COPIES 

The  fact  that  this  work  has  attained  a  seventh  edition  indicates  its  practical 
value.  In  this  edition  Dr.  Scudder  has  made  numerous  additions  throughout 
the  text,  and  has  added  many  new  illustrations,  greatly  enhancing  the  value  of 
the  work.  In  every  way  this  new  edition  reflects  the  very  latest  advances  in  the 
treatment  of  fractures. 

J.  F.  Binnie,  M.D.,  Univenity  of  Kansai 

**  Scudder's  Fractures  is  the  most  successful  book  on  the  subject  that  has  ever  been  pub. 
lished.     I  keep  it  at  hand  regularly." 


Scudder's  Tumors  of  the  Jaws 

Tumors  of  the  Jaws.  By  Charles  L.  Scudder,  M.  D.,  Sur<;eon 
to  the  Massachusetts  General  Hospital,  Boston.  Octavo  of  395  pages, 
with  353  illustrations,  6  in  colors.  Cloth,  $6.00  net;  Half  Morocco, 
117.50  net. 

WITH  NEW  ILLUSTRATIONS 

Dr.  Scudder  in  this  book  tells  you  how  to  determine  in  each  case  the/^rw  of 
new  growth  present  and  then  points  out  the  best  treatment.  As  the  tendency  of 
malignant  disease  of  the  jaws  is  to  grow  into  the  accessory  sinuses  and  toward 
the  base  of  the  skull,  an  intimate  knowledge  of  the  anatomy  of  these  sinuses  is 
essential.  Dr.  Scudder  has  included,  therefore,  sufficient  anatomy  and  a  number 
of  illustrations  of  an  anatomic  nature.  Whether  general  practitioner  or  surgeon, 
you  need  this  new  book  because  it  gives  you  just  the  information  you  want. 


SAUND±/^S    BOOKS  ON 


Sisson*s 
Veterinary   Anatomy 

Text-Book  of  Veterinary  Anatomy.  By  Septimus  Sisson.  S.  B., 
V.  S.,  Professor  of  Comparative  Anatomy  in  Ohio  State  University, 
Octavo  volume  of  826  pages,  with  5 88  illustrations,  mostly  original 
and  many  in  colors.     Cloth,  S7.00  net;  Half  Morocco,  §8*50  net. 

WITH  SUPERB  ILLUSTRATIONS 

This  is  a  clear  and  concise  statement  of  the  essential  facts  regarding  the 
structure  uf  the  principal  domesticated  animals,  containing  many  hitherto  unpub- 
lished data  resulting  from  the  detailed  study  of  formalin -hardened  subjects  and 
frozen  sections.  Nearly  all  of  the  il  Just  rations  are  original,  the  tnajority  bcing^ 
reproduced  from  phoiographSp  and  colors  frequently  used.  The  terminology  has 
been  carefully  revised  with  reference  to  the  B.  N.  A.  and  the  nomenclature 
adopted  by  European  comparative  anatomists. 

Eoiton  Medical  BJid  Sutj^caI  Joumal 

'*  1 1  ks  not  amiss  to  say  that  \hr  work  ranks  with  ihe  hest,  A  marked  advance  in  English 
veterinary  literature,  upon  which  student  and  practitioiier  may  well  congratulate  themselves 
and  no  medicaJ  school  can  afford  to  be  without.  It  is  an  exhaustive  gross  anatomy  of  the 
horse,  oit.  pig,  and  dog,  including  the  splanchnology  of  the  sheep/* 


Gant  on  Constipation  and 
Intestinal  Obstruction 

Constipation  and  Intestinal  Obstruction.  By  Samuel  G.  Gant, 
M.  D.,  Professor  of  Diseases  of  the  Rectum  and  Anus,  New  York 
Post-Graduate  Medical  School  and  Hospital.  Octavo  of  559  pages, 
with  250  original  illustrations*  Cloth,  $6.00  net ;  Half  Morocco,  #7*50  net. 

INCLUDING  RECTUM  AND  ANUS 

In  this  work  the  consideration  given  to  the  medical  treatment  of  constipation 
IS  unusually  extensive*  The  practitioner  will  find  of  great  assistance  the  chapter 
devoted  to  fornuilas.  The  descriptions  of  the  operative  procedures  are  concise, 
yet  fully  explicit. 

The  Proctologbt 

' '  Were  the  profession  better  posted  on  the  contents  of  this  book  there  would 
be  less  suffering  from  the  ill  effects  of  constipation*  We  congratulate  the  authof 
on  this  most  complete  book. '  * 
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Moynihan's  Duodenal  Ulcer 

Duodenal  Ulcer.  By  B.  G.  A.  Moynihan,  M.S.  (London),  F.R.C.S., 
Leeds,  England.  Octavo  of  486  pages,  illustrated.  Cloth,  ^[5.00  net ; 
Half  Morocco,  JI6.50  net. 

THC  NEW  (2d)  EDITION 

For  this  edition  the  work  has  been  entirely  reset  and  brought  up  to  date.  All 
the  cases  operated  upon  since  the  appearance  of  the  first  edition  have  been  in- 
cluded and  a  new  chapter  added  on  Jejunal  and  Gastro-jejunal  Ulcers. 


Moynihan's  Abdominal  Operations 

Abdominal  Operations.    By  B.  G.  A.  Moynihan,  M.  S.  (London), 
F.  R.  C.  S.,  Leeds,  England.     Octavo,  beautifully  illustrated. 

THE  NEW  (3d)  EDITION— PREPARING 

Edward  Martin.  M.  D.»  University  of  Pennsylvania, 

"  It  is  a  wonderfully  good  book.     He  has  achieved  complete  success  in  illustrating,  both 
by  words  and  pictures,  the  best  technic  of  the  abdominal  operations  now  commonly  performed.' 


Moynihan  on  Gall-stones 

Gall-stones  and  Their  Surgical  Treatment By  B.  G.  A.  Moyni- 
han, M.  S.  (London),  F.  R.  C.  S.,  Leeds,  England.  Octavo  of  458  pages, 
illustrated.     Cloth,  $5.00  net;  Half  Morocco,  $6.50  net. 

THE  NEW  (2d)  EDITION 

Mr.  Moynihan,  in  revising  his  book,  has  made  many  additions  to  the  text,  so 
as  to  include  the  most  recent  advances.  Especial  attention  has  been  given  to  a 
detailed  description  of  the  early  symptoms  in  cholelithiasis,  enabling  a  diagnosis 
to  be  made  in  the  stage  in  which  surgical  treatment  can  be  most  safely  adopted. 

Bfitisli  MedicaJ  Journai 

"  He  expresses  his  views  with  admirable  clearness,  and  he  supports  them  by  a  large  num- 
ber of  clinical  examples,  which  will  be  much  prized  by  those  who  know  the  difficult  problems 
and  tasks  which  gall-stone  surgery  not  infrequently  presents.'.' 


Dannreuther's  Minor  and  Emergency  Surgery 

Minor  and  Emergency  Surgery.  By  Walter  T.  Dannreuther,  M.D.,  Surgeon 
to  St.  Elizabeth's  Hospital  and  to  St.  Bartholomew's  Qinic,  New  York  City.  I2mo  of  225 
pages,  illustrated.     Cloth,  $1.25  net. 

ILLUSTRATED 

Dr.  Dannreuther  emphasizes  just  those  poinU  most  necessary  in  emergency  work,  giving  numerous  hinu 
and  suggestions  that  cannot  help  but  be  of  great  value  to  you  in  emergency  work  and  in  minor  operations. 
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Eisendrath's 
Surgical  Diagnosis 

A  Text'Book  of  Surgical  Diag^nosis.     By    DvVNIel  R  EisendraTH, 

M.D,,  Professor  of  Surgety  in  the  College  of  Pliysicians  and  Surgeons, 
Chicago.  Octavo  of  885  pages,  with  574  entirely  new  and  original 
text-illustrations  and  some  colored  plates.  Cloth,  $6.50  net-  Half 
Morocco,  S8.00  net, 

THE  NEW  (2d)  EDITION 

Of  first  importance  in  every  surgical  condition  is  a  correct  diagnosis,  for  upon 
this  depends  the  treatment  to  be  pursued  ;  and  the  two — diagnosis  and  treatment — 
constitute  the  most  practical  part  of  practical  surgery.  Dr.  Eisendrath  takes  up 
each  disease  and  injury  amenable  to  surgical  treatment,  and  sets  forth  the  meaiis 
of  correct  diagnosis  in  a  systematic  and  comprehensive  way.  Definite  directions 
as  to  methods  of  examination  are  presented  clearly  and  concisely,  providing  for 
all  contingencies  that  might  arise  in  any  given  case.  Each  illustration  indi- 
cates precisely  how  to  diagnose  the  condition  considered. 

Surgery,  Gynecolo^,  and  ObttetHcs 

"The  bi»uk  is  i>ne  ^vhicli  us  wlSI  ulapt^rcl  lo  the  uses  of  ihe  practising  surgeon  who  desires 
information  concisely  antl  accurately  given,  .  .  ,  N*nhing  of  diagnostic  imporiance  is  omitted, 
yet  the  author  docs  not  run  inio  endless  detail." 


£isendrath's  Clinical  Anatomy 

A  Tejct-Book  of  Clinical  Anatomy.  By  Daniel  N.  Eisendrath, 
A.B.,  M.D.,  Professor  of  Surgery  in  the  College  of  Physicians  and 
Surgeons,  Chicago.  Octavo  of  535  pages,  illustrated*  Cloth^  ^5.00 
net;  Half  Morocco,  $6,50  net. 

THE   NEW   (2d)  EDITION 

This  new  anatomy  discusses  the  subject  from  the  clinical  standpoint.  A  por- 
tion of  each  chapter  is  devoted  to  the  examination  of  the  living  through  palpation 
and  marking  of  surface  outlines  of  landmarks,  vessels,  nenes.  thoracic  and 
abdominal  viscera.  The  ilhistrations  are  from  new  and  original  drawings  and 
photographs.     This  edition  has  been  carefully  revised. 

Medicul  Record,  New  York 

*'A  special  recommendation  for  the  figures  is  that  they  arc  mostly  original  and  wcr« 
made  for  the  purpose  in  view.  The  sections  of  joints  and  trunks  arc  those  of  formalin ixed 
cadavers  and  .Trc  unimpeachable  in  accuracy/' 
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Fenger  Memorial  Volumes 

Fenger  Memorial  Volumes.  Edited  by  Ludvig  Hektoen,  M.  D., 
Professor  of  Pathology,  Rush  Medical  College.  Chicago.  Two  octavos 
of  525  pages  each.  Per  set :  Cloth,  $15.00  net ;  Half  Morocco,  JliS.oo  net. 

LIMITCD  EDITION 

These  handsome  volumes  consist  of  all  the  important  papers  written  by  the  late 
Christian  Fenger,  for  many  years  professor  of  surgery  at  Rush  Medical  College, 
Chicago.  Not  only  the  papers  published  in  English  are  included,  but  also  those 
which  originally  appeared  in  Danish,  German,  and  French. 

The  name  of  Christian  Fenger  typifies  thoroughness,  extreme  care,  deep  re- 
search, and  sound  judgment.  His  contributions  to  the  advancement  of  the  world's 
surgical  knowledge  are  indeed  as  valuable  and  interesting  reading  to-day  as  at 
the  time  of  their  original  publication.  They  are  pregnant  with  suggestions. 
Fenger' s  literary  prolificacy  may  be  judged  from  this  memorial  volume^ver 
1000  pages. 

Sobotta  and  McMurrich's 
Human  Anatomy 

Atlas  and  Text-Book  of  Human  Anatomy.  In  Three  Volumes.  By 
J.  SoBOTTA,  M.D.,  of  Wurzburg.  Edited,  with  additions,  by  J.  Playfair 
McMuRRiCH,  A.  M.,  Ph.  D.,  Professor  of  Anatomy,  University  of 
Toronto,  Canada.  Three  large  quartos,  each  containing  about  250 
pages  of  text  and  over  300  illustrations,  mostly  in  colors.  Per  volume : 
Cloth,  $6.00  net ;  Half  Morocco,  J57.50  net. 

VOLUME    III    NOW    READY— COMPLETING    THE    WORK 

The  great  advantage  of  this  over  other  similar  works  lies  in  the  large  number 
of  magnificent  lithographic  plates  which  it  contains,  without  question  the  best  that 
have  ever  been  produced  in  this  field.  They  are  accurate  and  beautiful  reproduc- 
tions of  the  various  anatomic  parts  represented. 

Edward  Martin,  M.D.,  Professor  of  Clinical  Surgery^  University  of  Pennsylvania, 

••This  is  a  piece  of  bookmaking  which  is  truly  admirable,  with  plates  and  text  so  well 
chosen  and  so  clear  that  the  work  is  most  useful  to  the  practising  surgeon." 


Morris'  Dawn  of  the  Fourth  £ra  in  Surgery 

Dawn  of  the  Fourth  Era  in  Surgery  and  Other  Articles.  By 
Robert  T.  Morris,  M.  D.,  Professor  of  Surgery,  New  York  Post- 
Graduate  Medical  School  and  Hospital.  i2mo  of  145  pages,  illustrated. 
J1.25  net. 
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Bier's 
Hyperemic  Treatment 

By  WILLY  MEYER.  M.  D..  and  ¥mt  V.  SCHMICDEN 


BIcr's  Hypereinlc  Treatment  in  Surger>%  Medicine,  and  the  Special- 
ties :  A  Mamitil  ai\ls  Practical  Application.  By  Willy  Meyer,  M,  D.^ 
Professor  of  Surgery  at  the  New  York  Post-Graduate  Medical  School 
and  Hospital  ;  and  Prof.  Dr.  Victor  Schmieden,  Assistant  to  ProC 
Bier,  University  of  Berlin,  Germany,  Octavo  of  280  pages,  wth 
original  illustrations.     Cloth,  $3.00  net 

NEW  (Id)  EDITION— FOR  THE  PRACTITIONER 

For  the  practiiiofier  this  work  has  a  particular  value,  because  it  gives  special 
attention  li>  the  hyperemic  treatment  of  those  conditions  with  which  he  comes  in 
daily  contact*  Yet  the  needs  of  the  sur^fon  and  the  spfdaiisi  have  not,  by  any 
means,  been  neglected.  The  work  is  not  a  translation,  but  an  entirely  ocigiaat 
book*  by  Dr.  Willy  Meyer,  who  has  practised  the  treatment  for  the  past  fii 
years,  and  Prof  Schmieden,  Professor  Biers  assistant  at  Berlin  L^nivcrsky,  la  J 
the  first  \^n  the  three  methods  of  inducing  hyperemia  are  described;  in  the  secc 
are  taken  up  the  details  of  apphcation. 

New  York  State  Journal  of   Medidne 

"  Wc  cot ii mend  Ous  work  to  all  those  who  are  interested  in  the  treamfOit  of  j 
either  acute  or  chronic,  for  ii  is  the  only  authoritative  treatise  we  h;ive  in  the  ^^iisfct  1 


Campbell's  Surgical  Anatomy 


A  Text-Book  of  Sui^ical  Anatoray.     By  Wiluam  Francis  Camf* 
ItEi.i,,  M.  D..  Professor  of  Anatomy,  Long  Island  College 
Octavo  of  675  pages,  with  319  original  illustrations,    QoCh^  $yJOt^  3 
Half  Morocco,  I6.50  neL 

THE  Ni::W  (fd)  CDITION 

The  first  aim  in  the  preparation  of  this  origtnal  wt^tk  was  to  i 
piactkcal.     k  is  in  the  fullest  sense  an  applied  asaiDi&y — an  anaina 
oC  Micatimable  value  to  the  surgeon  beoittse  onhr  tlK»e  bets  ai« 
Oftly  those  structures  and  re^ons  emphasiied  that  hare  a  pecsfiar  iaite 
Dr.  Campbell  has  treated  his  subject  in  a  very  systematiG  way,     Tfce 
oripnal  illusttadons  will  be  found  extremely  praciicaL 


I  of  hb  subieci. 
lie  is  also  aa  j 


'  Ttie  ftut^MK  bss  an  esccUest  i 
\  coaiktwa  of  tbe  expenenccd  j 
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Schultze  and  Stewart's  Topographic  Anatomy 

Atlas  and  Text-Book  off  Topographic  and  Applied  Anatomy.  By  Prof. 
Dr.  O.  Schultze,  of  Wiirzburg.  Edited,  with  additions,  by  George  D. 
Stewart,  M.D.,  Professor  of  Anatomy  and  Clinical  Surger>',  University 
and  Bellevue  Hospiul  Medical  College,  N.  Y.  Large  quarto  of  189  pages, 
with  25  colored  figures  on  22  colored  lithographic  plates,  and  89  text-cuts,  60 
in  colors.     Cloth,  $5,50  net. 

••  I  regard  Schultze  and  Stewart's  Topographic  and  Applied  Anatomy  as  a  very  admirable 
work,  for  students  especially,  and  I  find  the  plates  and  the  text  excellent." — Arthvr  Dean 
Bevan,  M.D.,  Professor  of  Surgery  in  Rush  Medical  College,  Chicago, 

GritBth's  Hand-Book  of  Suri^ery 

A  Manual  of  Surgery.  By  Frederic  R.  Griffith,  M.  D.,  Surgeon  to  the 
Bellevue  Dispensary,  New  York  City.  i2mo  of  579  pages,  with  417  illus- 
trations. Flexible  leather,  |2.oo  net. 

"  Well  adapted  to  the  needs  of  the  student  and  to  the  busy  practitioner  for  a  hasty  review  of  important 
points  in  %MX%fT)[  **— American  Medicine, 

Keen's  Addresses  and  Other  Papers 

Addresses  and  Other  Papers.  Delivered  by  William  W.  Keen,  M.  b., 
LL.D.,  F.  R.  C.  S.  (Hon.),  Professor  of  the  Principles  of  Surgery  and  of  Clin- 
ical Surgery,  Jefferson  Medical  College,  Philadelphia.  Octavo  volume  of 
441  pages,  illustrated.  Cloth,  $3.75  net 

Keen  on  the  Surgery  of  Typhoid 

The  Surgical  Complications  and  Sequels  of  Typhoid  Fever.    By  Wm.  W. 

Keen,  M.D.,  LL.D.,  F.R.C.S.  (Hon.).  Professor  of  the  Principles  of  Surgery 
and  of  Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia,  etc 
Octavo  volume  of  386  pages,  illustrated.  Cloth,  $3.00  net. 

"  Every  surgical  incident  which  can  occur  during  or  after  typhoid  fever  is  amply  discussed  and  fully 
illustrated  by  cases.  .  .  .  The  book  will  be  useful  both  to  the  surgeon  and  physician." — Tht 
Practitioner,  London. 

Gould's  Operations  on  Intestines  and  Stomach 

The  Technic  off  Operations  Upon  the  intestines  and  Stomach.  By  Al- 
fred H.  Gould,  M.  D.,  of  Boston.  Large  octavo,  with  190  original  illustra- 
tions, some  in  colors.     Cloth,  $5.00  net;  Half  Morocco,  $6.50  net. 

**  The  illustrations  are  so  good  that  one*scarcely  needs  the  text  to  elucidate  the  steps  of  the  operations 
described.  The  work  represents  the  best  surgical  knowledge  and  skill."— A'cTt/  Vork  State  Journal  oj 
Medicine, 
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Haynes*  Anatomy 

A  Manual  of  Anatomy.     By  Irving  S.  Haynes,  M.D,,  Professor  of  Prae- 

tical  Anatomy,  Cornell  University  Medical  College.  Octavo,  680  pages, 
with  42  diagrams  and  134  fylt-page  halftones.  Cloth,  I2.50  net. 

American  Pocket  Dictionary  new  (7th)  cditioti 

The  American  PcM:ket  Medical  Dictiofiary-    Edited  by  W,  A.  Newman 

DoRLAND,  A,  M. ,  M.  I).,  Editor  '*  American  Illustrated  Medical  Dictionary." 
610  pages.  Full  leather,  limp,  with  gold  edges,  ^i.oo  net ;  with  patent 
thumb  index,  #1.25  net. 

McClellan's  Art  Anatomy 

Anatomy  in  its  Retatlon  to  Art.     By  George  McClellan.  M,  D,.  Professor^ 

of  Anattimy,  Pennsylvania  Academy  of  the  P  ine  Arts.  Quarto  volume.  9  by 
ta^'-i  inches,  with  338  original  drawings  and  photographs,  and  260  pages  ol 
text*     Dark  blue  vellum,  ^10.00  net;  i-Ialf  Russia,  $12.50  net 

Fowler's  Surgery  in  Two  Volume 

A  Treatise  on  Surgery.  By  George  R.  Fowler,  M.  D.,  Emeritus  Pro- 
fessor of  Surgery,  New  York  Polyclinic,  Two  imperial  octavos  of  725  pages 
each,  with  888  original  text-illustrations  and  4  colored  plates.  Pet  set : 
Cloth,  $15.00  net;  Malf  Morocco,  |i8,oo  net. 

International  Text-Book  of  Surgery  second  cdttson 

The  Internationai  Text-Boole  of  Surgery.  In  two  volimies.  By  Ameri- 
can and  liritish  authors.  Edited  by  J.  Collins  Warren,  M,  D,,  LL,  D.» 
F.  R.  C.  S.  (Hon.),  Professor  of  Surgery,  Harvard  Medical  School ;  and  A. 
Pearce  Gould,  M,  S.,  F.  R.  C.  S.,  of  London,  England.  VoL  I.  :  General 
and  Optative  Sur^^ry,  Royal  octavo,  975  pages,  461  illustrations,  9  full* 
page  colored  plates.  VoL  11.  :  Sprcial  or  R/'jriofiai  Sttrgepy,  Royal  octavo, 
1122  pages,  499  illustrations,  and  8  full-page  colored  plates.  Per  volume : 
Cloth,  15.00  net ;  Half  Morocco,  $6.50  net 

American  Text- Book  of  Surgery  rou«th  luiftioo 

American  Text-Book  of  Surgery.  Edited  by  W.  W.  Keen,  AL  D.^ 
LL.  D.,  Hon.  F.  R.  C,  S.,  E.\g,  and  Edin.,  and  J.  William  White, 
M.  D.,  Ptf,  D,  Octavo,  1363  pages,  551  text-cuts  and  39  colored  and 
half-tone  plates.     Cloth,  $7.00  net ;  Half  Morocco,  $8.50  net. 

Robson  and  Cammidge  on  the  Pancreas 

The  Pancreas :  Its  Surgeo^  and  Pathology,  By  A,  W.  Mavo  Robsok, 
F.  R.  C.  S.,  of  London,  England  ;  and  P.  J.  Cammidge,  F.  R.  C.  S.,  of 
London,  England.  Octavo  of  546  pages,  illustrated.  Cloth»  $5*00  net  \ 
Half  Morocco,  16*50  net. 
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American  Illustrated  Dictionary  The  n«w  (dth)  Edition 

The  American  Illustrated  Medical  Dictionary.  With  tables 
of  Arteries,  Muscles,  Nerves,  Veins,  etc.  ;  of  Bacilli,  Bacteria,  etc. ; 
Eponymic  Tables  of  Diseases,  Operations,  Stains,  Tests,  etc.  By  W.  A. 
Newman  Borland,  M.D.  Large  octavo,  935  pages.  Flexible  leather, 
I4.50  net;  with  thumb  index,  ^5.00  net. 

Howard  A.  Kelly,  M.D.,  Professor  of  Gynecology,  Johns  Hopkins  University,  Baltimore, 

"Dr.  Dorland's  dictionary  is  admirable.  It  is  So  well  gotten  up  and  of  such  con- 
venient size.    No  errors  have  been  found  in  my  use  of  it." 

Golebiewski  and  Bailey's  Accident  Diseases 

Atlas  and  Epitome  of  Diseases  Caused  by  Accidents.     By  Dr. 

Ed.  Golebiewski,  of  Berlin.  Edited,  with  additions,  by  Pearce  Bailey, 
M.D.  Consulting  Neurologist  to  St.  Luke's  Hospital,  New  York  City. 
With  71  colored  figures  on  40  plates,  143  text-cuts,  and  549  pages  of 
text.  Cloth,  J4.00  net.     In  Saunders^  Hand- Atlas  Series, 

Helferich  and  Bloodtfood  on  Fractures 

Atlas  and  Epitome  of  Traumatic  Fractures  and  Dislocations 

By  Prof.  Dr.  H.  Helferich,  of  Greifswald,  Prussia.  Edited,  with  ad- 
ditions, by  Joseph  C.  Bloodgood,  M.  D.,  Associate  in  Surgery,  Johns 
Hopkins  University,  Baltimore.  216  colored  figures  on  64  lithographic 
plates,  190  text-cuts,  and  35 3  pages  of  text.  Cloth,  J 3. 00  net.  Jn  Saun- 
ders^  Atlas  Series, 

Sultan  and  Coley  on  Abdominal  Hernias 

Atlas  and  Epitome  of  Abdominal  Hernias.  By  Pr.  Dr.  G.  Sul- 
tan, of  Gottingen.  Edited,  with  additions,  by  Wm.  B.  Coley,  M.  D., 
Clinical  Lecturer  and  Instructor  in  Surgery,  Columbia  Univc^ity,  New 
York.  119  illustrations,  36  in  colors,  and  277  pages  of  text.  Cloth, 
I3.00  net.     In  Saunders^  Hand- Atlas  Series, 

Warren's  Surgical  Patholo^  ^^t 

Surs^ical  Pathology  and  Therapeutics.  By  J.  Collins  Warren, 
M.D.,  LL.D.,  F.R.C.S.  (Hon.),  Professor  of  Surgery,  Harvard  Medical 
School.  Octavo,  873  pages;  136  illustrations,  33  in  colors.  Cloth, 
I5.00  net;  Half  Morocco,  I6.50  net. 

Zuckerkandl  and  DaCosta's  Surgery  f^^on 

Atlas  and  Epitome  of  Operative  Surgery.  By  Dr.  O.  Zucker- 
kandl, of  Vienna.  Edited,  with  additions,  by  J.  Chalmers  DaCosta, 
M.D.,  Samuel  D.  Gross  Professor  of  Surgery,  Jefferson  Medical  Col- 
lege, Philadelphia.  40  colored  plates,  278  text-cuts,  and  410  pages  of 
text.     Cloth,  $3.50  net.     In  Saunders'  Atlas  Series, 
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Moore*s  Orthopedic  Surgery 

A  Manual  of  Orthopedic  Surgery.  By  James  E.  Moore,  M.D.,  Profcseof 
of  Climcal  Surgery,  University  of  Minnesota,  College  of  Medicine  and  Surgery. 
Octavo  of  356  pages,  handsomely  illustrated.  Cloih,  1:2.50  ncL 


"  The  book  is  emincnlHy  practical,     .. 
orthopedic  cases.    Should  be  owned 


It  Is  a  sate  irui(ie  in  the  ancler»tanding  and  treatment  of 
cd  by  every  surgetm  and  praclitioiiier/'^y|j«»a/j  of  ^urgfry^ 


Fowler's  Operating  Room  n«w  (2d)  Editiofi 

The  Operating  Room  and  the  Patient.     By  Russell  S.  Fowler,  M,  D., 

Surgeon   to  the  German    Hospiul,    Brooklyn,   New  York,     Octavo  of   284 

pages,  illustrated.  Cloth,  #2.00  net 

Dr.  Fowler  has  written  his  book  for  surgeons,  nurses  nssistmg  at  an  operation,  internes, 
and  all  others  whosie  duties  btinfi  them  ialo  the  operating  room,  li  contains  explicit 
directions  for  the  preparation  of  material,  in&tniments  needed,  po&itton  of  patient,  etc., 
all  beautifully  illustrated. 

N&ncrede*s  Principles  of  Surgery      New  ( 2d )  E4i*ioo 

Lectures  on  the  Principles  of  Surgery*  By  Chas.  B.  Naxcrede,  M.D., 
LL.D.p  Professor  of  Surge r)'  and  of  Clinical  Surger>',  University  of  Michigan, 
Ann  Arbor,     Octavo,  407  pages,  illustrated.  Cloth.  52.5^1  net, 

*•  We  can  St rotigly  recommend  this  book  to  all  students  ami  those  who  would  i*cc  somcihrnv 
of  the  iicietilific  loutidaliori  upon  which  the  art  of  surgery  is  buill.*'— ^utar/^r/jf  Medic  at  JoMrmU^ 

Nancrede's  Essentials  of  Anatomy.    ^^^^^  ^^^ 

Essentials  of  Anatomy,  including  the  Anatomy  of  the  Viscera,     By  Chas. 

B.  Nancrede,  M,  D.,  Professor  of  Surgery  and  of  Clinical  Surgery,  University 

of  Michigan,  Ann  Arbor.     Crown  octavo,  388  pages  ;   1 80  cuts.     With  an 

Appendix  containing  over  60  illustrations  of  the  osteology  of  the  body.     Based 

on  Cray s  Anatomy,         Cloth,  1 1.00  net.     In  Sakmirrs*  Questi&n  Compends. 

**  The  questions  have  been  wisely  selected,  and  the  answers  accuralety  and  concisely  given."— 
ImiVftiity  Medical  Magaztn^. 

Martin's  Essentials  of  Surgery.     ^''^''Rl^.S.d"'*'* 

Essentiais  of  Surgery.  Containing  abo  \^encreal  Diseases,  Surgical  Land- 
marks, Minor  and  Operative  Surgery,  and  a  complete  description,  with  illus- 
trations, of  the  Handkerchief  and  Roller  Bandages.  By  Edward  Martin, 
A.M.,  M,D.,  Professor  of  Clinical  Surger)',  University  of  Pennsylvania,  etc. 
Crown  octavo,  338  pages,  illustrated.  With  an  Appendix  on  Antiseptic  Sur- 
gery, etc.  Cloth,  51*00  net.     M  Saunders*  Qyestian  Compendia 

••  WrilleM  to  assist  the  student,  It  will  be  A  undoubted  value  10  the  pmctit loner,  containittg  is  It 
does  the  essence  of  surg:ical  work/*— ^^jj/ow  Mfdtcat  and  SHtgtcal  JauritaL 

Martin's   Essentials  of  Minor  Surgery^  Band- 
aging,   and   Venereal    Diseases.       ^''^''^Eit'^a^*''**** 

Essentials  of  Minor  Surgery.  Bandagitigt  and  VenereaJ  Diseases.    By 

EnwARD  .Martin,  A.M.,  M.D.,  Professor  of  Clinical  Surgery,  University  at 

Pennsylvania^  etc.  Crown  octavo,  166  pages,  with  78  illustrations. 

Cloth,  $1.00  net.     In  Saunders'  Qaestiitn  Compendia 

"The  beM  condensation  of  the  subjects  of  ivhich  it  treats  yet  placed  belare  the  profession.***^-* 
7h€  Medtcat  Mewt,  Phtiadeiphia. 
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